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INTRODUCTION. 

It  is  well  known  to  Geologists  that  life  did  not  first  burst 
into  existence  in  the  forms  of  plants  and  animals  we  now  see 
around  us.  On  the  contrary,  there  were  many  successive  steps 
in  the  great  work  of  creation :  the  organisms  of  one  period,  after 
subserving  the  ends  for  which  they  were  called  into  existence, 
passing  gradually  away,  to  give  place  to  new  types,  which  in 
their  turti  became  extinct.  Although  there  were  partial  ex- 
ceptions to  the  general  rule,  each  successive  fauna  and  flora 
(using  these  terms  in  their  widest  signification)  presented,  on 
the  whole,  an  improvement  upon  the  preceding;  or,  in  other 
words,  the  first  created  forms  were  amongst  the  most  simple  in 
structure,  and  hence  the  lowest  in  the  scale  of  life ;  while  those 
that  came  after,  as  time  passed  on,  were  more  and  more  highly 
organized,  until  at  last  Man,  the  highest  type  of  all,  appeared  to 
exercise  dominion  over  all  existing  beings. 

During  these  long  ages  and  cycles  of  the  past,  the  earth 
itself  was  undergoing  many  mutations,  both  from  the  action  of 
internal  igneous  forces,  and  external  agencies.  Islands  and 
continents  were  rising  above  or  sinking  beneath  the  ocean 
level;  mountain  chains  were  being  upheaved  and  vast  areas  were 
alternately  submerged,  and  again  raised  above  the  level  of  the 
sea,  to  be  occupied  by  immense  marshes,  supporting  dense 
growths  of  strange  trees,  shrubs  and  herbaceous  plants,  which, 
by  their  death  and  accumulation  through  long  periods  of  time, 
formed  the  material  of  our  coal  beds.  During  all  this  time, 
solid  rocks,  where  exposed,  were,  as  at  present,  slowly  crumbling 
under  the  disintegrating  influences  of  rains,  frosts  and  other 
atmospheric  agencies,  to  be  swept  by  streams  into  seas,  estuaries 
and  lakes,  to  form  beds  of  sand,  clay  or  marl,  or  to  be  consolidated 
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into  rocky  strata,  which,  as  time  rolled  on,  were  again  raised  to 
form  plains,  hills  and  mountain  chains,  sulyect  to  the  same 
ceaseless  round  of  destruction  and  re-formation  to  which  they 
owed  their  origin. 

But  the  materials  of  which  even  our  hardest  stratified  rocks 
are  composed  were  not,  in  every  instance,  entirely  and  directly 
derived  from  the  wreck  of  i pre-existing  solid  rocks,  for  there 
was  some  working  over  of  the  same  materials,  without  the  action 
of  the  intervening  process  of  consolidation ;  and  the  remains  of 
corals,  crinoids,  shells,  and  other  marine  organisms,  often  con- 
tributed much  the  larger  portion  of  the  substances  composing 
marine  strata,  while  in  other  instances  the  remains  of  land  and 
fresh-water  animals  and  plants,  carried  in  by  streams,  form  con- 
siderable portions  of  extensive  estuary  and  lacustrine  formations. 
Hence,  as  the  animals  and  plants  of  each  of  the  great  epochs, 
although  mainly  diflferent  from  those  of  the  preceding  and  fol- 
lowing ages,  presented,  with  occasional  exceptions,  a  remarkable 
general  similarity  during  each  individual  period,  over  the  entire 
globe,  their  fossil  remains  furnish  the  Geologist  an  unerring 
guide  in  the  identification  of  strata,  and  the  determination  of 
their  position  in  the  series,  as  well  as  of  their  relative  ages.  As 
the  learned  Antiquary  determines  the  age  and  history  of  some 
ruined  city,  in  regard  to  which  both  written  and  traditional 
history  are  silent,  by  a  careful  study  of  the  inscriptions  upon  its 
walls,  or  of  the  seals,  coins,  medals,  etc.,  found  amongst  its  rub- 
bish, so  does  the  skillful  Palaeontologist  determine  the  period 
of  the  earth's  history  to  which  an  outcrop  or  stratum  of  rock 
belongs,  and  its  place  in  the  geological  series,  by  inspecting  its 
imbedded  organic  remains. 

When  it  is  therefore  borne  in  mind,  that  coal  and  other  valua- 
ble minerals  were  not  indiscriminately  distributed  through  the 
eiarth,  but  were  mainly  formed  or  deposited,  at  least  in  quantities 
and  under  conditions  to  be  useful  to  man,  during  particular 
geological  periods,  the  importance  of  knowing  to  what  epoch  of 
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the  earth's  history  the  rocks  of  any  given  district  belong,  before 
undertaking  mining  enterprises  of  any  kind,  will  be  readfly 
understood,  and  the  intelligent  general  reader  will  at  once 
comprehend  why  it  is  that  geologists  give  so  much  attention  to 
fossils.  In  short,  the  first  and  most  important  step  in  the 
prosecution  of  a  geological  survey,  is  a  careful  and  thorough 
study  and  investigation  of  the  organic  remains  found  in  every 
seam  and  stratum  of  the  rocks  of  the  district  to  be  explored ; 
for  without  a  knowledge  of  these,  all  conclusions  in  regard  to 
the  geological  structure  of  the  country,  or  of  the  age  and  position 
in  the  geological  column  of  its  rocks,  must  necessarily  be  vague 
and  unreliable.  Indeed,  without  the  aid  of  Palaeontology, 
Geology  would  scarcely  be  entitled  to  rank  as  a  science  at  all. 
But  aside  from  all  mere  utilitarian  considerations,  there  is 
much  in  the  history  of  these  mute  relics  of  by-gone  ages — 
extending,  as  it  does,  deep  into  the  mysterious  past,  and  reveal- 
ing, as  it  were,  glimpses  of  the  successive  steps  in  the  great 
work  of  creation  itself — that  must  ever  render  them  objects  of 
the  most  profound  interest  to  all  reflecting  minds.  When  it  is 
remembered,  too,  that  the  rocks  of  our  State  are  unusually  rich 
in  these  interesting  remains  (to  a  great  extent  new  to  science), 
we  can  scarcely  be  mistaken  in  supposing  that  the  citizens  of 
the  great  St^te  of  Illinois  will  feel  a  commendable  pride  in 
contributing  their  share  to  the  general  stock  of  knowledge,  in 
a  department  of  science  now  claiming  so  much  attention  from 
enlightened  minds  throughout  the  civilized  world.  Nor  can 
we  believe  the  people  of  Illinois  desire  that  the  students  of  our 
schools  and  colleges,  and  others,  justly  ambitious  to  keep  pace 
with  the  great  minds  of  other  lands,  in  every  department  of 
learning,  should  be  longer  dependent  upon  reports  published 
by  our  neighboring  States  for  a  knowledge  of  these  wonderful 
works  of  the  Creator,  so  profusely  scattered  at  our  feet,  even  if 
it  were  possible  to  find  the  desired  information  there.  Hence 
we  think  any  extended  statement  of  the  motives  that  have 
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induced  us  to  give  the  necessary  attention  to  this  department 
of  the  survey,  would  be  uncalled  for,  and  out  of  place  here. 

In  the  preparation  of  this  volume  on  the  Palaeontology  of  the 
survey,  it  will  be  observed  that  almost  exclusive  attention  has 
been  given  to  the  organic  remains  of  the  Carboniferous  rocks. 
This  has  been  done,  first,  because  the  most  important  stores'  of 
mineral  wealth  found  within  the  limits  of  the  State,  occur  in 
these  rocks;  second,  because  they  occupy  far  the  larger  portion 
of  its  area;  and  third,  because  these  strata  contain  more  organic 
remains,  entirely  new  to  science,  than  any  of  our  other  forma- 
tions. In  a  part  of  a  succeeding  report,  however,  now  in  an 
advanced  state  of  preparation,  it  is  intended,  should  the  Legis- 
lature make  an  appropriation  for  its  publication,  to  give  figures 
and  descriptions  of  enough  of  the  characteristic  fossils  of  the 
other  formations  to  give  completeness  to  the  whole,  and  afford 
students  and  intelligent  miners  the  means  of  determining  to 
what  geological  period  the  rocks  at  any  outcrop  belong,  in  any 
part  of  the  State  to  which  their  attention  may  be  directed.  It 
will  not,  however,  be  necessary  to  occupy  so  much  space,  in  any 
future  report,  with  figures  and  descriptions  of  fossils,  as  was  re- 
quired here  in  laying,  as  it  were,  a  foundation  for  the  whole  work. 

It  will  be  observed  that,  in  a  few  instances,  we  have  figured 
and  described  fossils  from  adjoining  States.  This,  however, 
has  only  been  done  where  the  same  formations  occur  in  Illinois, 
but  have  not  yet  afforded  us  as  perfect  specimens  of  the  particu- 
lar species  as  those  obtained  at  localities  outside  of  the  State. 

The  fact  that  this  volume  consists  of  several  distinct  memoirs, 
prepared  by  parties  working  to  a  considerable  extent  indepen- 
dently, has  prevented  that  degree  of  uniformity,  in  the  plan  of 
the  whole,  that  would  otherwise  have  prevailed.  As  each  sec- 
tion, however,  treats  upon  a  different  department  of  Pala}on- 
tology,  and  a  list  of  all  the  species  is  given  at  the  end  of  this 
Introduction,  arranged  by  formations  and  in  accordance  with 
their  affinities,  as  far  as  they  go  in  each  rock,  without  regard  to 
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their  distribution  in  the  several  memoirs,  little  inconvenience 
can  arise  from  the  want  of  a  more  systematic  arrangement  of 
the  contents  of  the  volume.  * 

In  the  portion  of  the  work  devoted  to  the  description  of  the 
Vertebrates,  the  species  are  described  much  in  the  order  that 
the  figures  were  most  conveniently  arranged  and  numbered  on 
the  plates,  and  not  always  in  accordance  with  their  zoological 
or  geological  relations];  though  the  locality  and  position  of  each 
species  is  mentioned  at  the  end  of  its  description,  and  a  syste- 
matic synopsis  of  the  species  is  given  at  the  close  of  the  memoir. 

The  Invertebrates,  excepting  the  Pblyma  (which  are  all  de- 
scribed together  in  a  supplementary  paper) ,  are  described  in  the 
order  of  their  geological  succession,  and  arranged  zoologically, 
as  far  as  they  go  in  each  formation.  The  fossil  plants  are  also, 
like  the  Polyzoa^  described  together  in  a  separate  section,  mainly 
in  the  order  of  their  botanical  relations.  The  geological  position 
and  locality  of  each  species,  however,  is  mentioned  in  connection 
with  its  description. 

The  whole  number  of  species  of  all  kinds,  illustrated  and 
described,  is  about  325,  of  which  nearly  300  were  discovered  or 
first  made  known  to  science  through  the  agency  of  the  Illinois 
Geological  Survey.  Of  these  325  species,  50  are  plants,  156 
Invertebrate  animals,  and  119  Vertebrates.  Altogether  they 
represent  115  genera,  25  of  which  have  been  established  by 
parties  connected  with  the  survey.  Of  these  genera  18  are 
plants,  67  Invertebrates,  and  30  Vertebrates — the  latter  of 
which,  with  one  exception  (a  BatrachiarC)j  being  all  fishes.  Of 
the  115  genera  represented,  81  are  more  or  less  fully  character- 
ized, and  most  of  them  illustrated  in  this  volume.* 

The  various  rocks  from  which  these  fossils  were  obtained 
having  been  described,  and  their  relations  fully  discussed,  in  the 

*  As  no  other  single  volume  of  Palaeontology,  hitherto  issued  in  this  country,  con- 
tains so  large  a  number  of  generic  descriptions,  and  as  most  of  these  descriptions,  even 
of  previously  established  genera,  have  been  carefully  rewritten,  and  more  or  less  modi- 
fied from  the  study  of  extensive  collections  of  specimens,  it  is  hoped  that  this  feature 
of  the  Report  will  add  materially  to  its  value  and  usefulness,  especially  to  students  who 
may  not  have  access  to  extensive  libraries  of  works  on  Palaeontology. 
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first  volume  of  this  Report,  it  would  be  superfluous  to  enter  into 
any  extended  remarks  on  that  subject  here ;  but  for  the  conve- 
nience of  those  fiot  familiar  with  our  geology,  who  may  use  this 
volume  without  always  having  the  other  directly  at  hand,  the 
following  section,  showing  the  order  of  succession,  maximum 
thickness,  etc.,  of  the  strata  of  this  State,  is  given  : 
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In  regard  to  the  nomenclature  used  for  the  rocks  represented 
in  the  foregoing  section,  as  well  as  respecting  some  modifications 
made  in  the  same  since  the  publication  of  the  first  volume  of 
this  Report,  it  may  be  proper  to  add  some  remarks.     In  the 
first  place,  it  will  be  observed  that  we  have  (with  a  few  excep- 
tions, to  be  mentioned  farther  on),  retained  the   names  by 
which  these  formations  are  most  generally  known.     In  doing 
so,  however,  we  have  dropped  the  words  "sandstone,"  "lime- 
stone," etc.,  as  parts  of  these  names,  and  substituted  the  words 
"group,"  "division,"  or  "beds,"  in  those  names  in  part  derived 
from  lithological  characters.     Names  of  the  latter  kind,  or  those 
suggested  by  the  presence  of  some  particular  species  or  genus 
of  fossils  at  the  localities  where  rocks  were  first  studied,  are, 
from  the  instability  of  such  characters,  often  found  extremely 
inapplicable,  when  we  attempt  to  trace  strata  far  from  the  origi- 
nal localities.     For  this  reason,  and  their  consequent  liability 
to  mislead  the  student,  there  is  a  growing  disposition  amongst 
the  highest  authorities  in  geology  to  drop  the  objectionable  parts 
of  such  names,  and  retain  only  those  portions  of  the  original 
names  derived  from  the  typical  localities.     In  this  connection, 
we  need  only  refer  to  such  works  as  Prof.  Dana's  Manual  of 
Geology,  and  Sir  William  Logan's  Report  on  the  Progress  of 
the  Canadian  Geological  Survey,  published  in  1863. 

For  the  lowest  division  of  the  Subcarboniferous  series,  we 
have  used  the  name  Kinderhooh  groujpj  provisionally  proposed 
by  us,  in  1861,  for  a  group  of  arenaceous  and  more  or  less  cal- 
careous strata,  at  the  base  of  the  Subcarboniferous,  that  had 
been  referred  by  Prof.  Hall,  and  some  others,  to  the  Chemung 
group  of  the  New  York  series,  very  generally  regarded  as  be- 
longing to  the  Devonian  system.  Being  unable  to  identify  a 
single  Chemung  species  amongst  all  our  collections  from  this 
horizon,  and  finding  them,  as  a  group,  decidedly  more  nearly 
allied  to  Carboniferous  forms,  as  well  as,  in  some  instances, 
undistinguishable  from  species  in  the  Carboniferous  limestones 
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above,  we  proposed  for  this  formation  the  name  KimJerhook 
group^  from  its  development  at  the  village  of  that  name  in  Pike 
county,  of  this  State — stating,  at  the  same  time,  that  we  could 
no  longer  view  it  as  the  equivalent  of  the  Chemung,  and  that 
we  regarded  it  as  being  more  intimately  related  to  the  Carbon- 
iferous above,  than  to  the  Devonian  below.  It  is  proper  that  we 
should  state  here,  that  this  opinion  was  also  previously  main- 
tained by  M.  DE  Verneuil,  Dr.  Norwood  and  Dr.  Owen,  as  well 
as  some  others. 

At  the  time  we  proposed  the  name  Kinderhook  group  for 
this  formation,  little  was  known  in  regard  to  its  relations  to 
some  similar  deposits  Prof  Winchell  had  called  the  Marshall 
group,  in  Michigan,  and  to  what  the  Ohio  geologists  had  desig- 
nated as  the  Waverl}^  sandstone^  in  Ohio.  Since  then,  however, 
we  have  traced  this  rock  into  Northern  Ohio,  and  ascertained, 
beyond  doubt,  that  it  is  the  same  as  the  Wav^rly  sandstone,  or 
at  any  rate,  as  the  only  portion  (the  upper  part)  of  that  series 
in  which  we  succeeded  in  finding  fossils.  Prof.  Winchell,  who 
concurs  in  the  opinion  that  these  beds  belong  to  the  Carbonif- 
erous, has  also  since  identified  his  Marshall  group  with  the 
Waverlj'  sandstone.  It  is  therefore  probable  that  the  oldest 
name — Waverly  sandstone,  or  more  properly,  Wavcrly  groiq) — 
will  have  to  be  adopted  for  this  formation.  Until  all  questions 
in  regard  to  the  exact  parallelism  of  these  deposits,  as  developed 
in  the  several  States  alluded  to,  can  be  cleared  up,  however,  by 
farther  investigations,  it  will  be  better  to  retain  the  local  names 
by  which  they  are  now  kitown  in  the  States  mentioned. 

In  the  first  volume  of  this  Report,  just  published,  on  the 
general  geology  of  Illinois,  the  name  "  Char  creek  limesfo)ie'' 
was  provisionally  used  for  a  series  of  strata  holding  a  position, 
in  Union  and  some  of  the  adjoining  southern  counties,  between 
the  so-called  Hudson  river  group  of  the  Lower  Silurian,  and  a 
Devonian  sandstone  that  had  been  identified  with  the  Oriskany 
sandstone  of  New  York.     Formerly,  when  only  a  few  imper- 
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fcctly  preserved  fossils  were  known  from  these  beds  below  the 
sandstone  mentioned  above,  they  wxre  regarded  as  most  proba- 
bly belonging  mainly,  if  not  entirely,  to  the  Upper  Silurian 
epoch.  During  the  progress  of  the  detailed  county  surveys  of 
that  region,  however,  Mr.  Engelmann  found  a  few  additional 
fossils,  at  different  horizons  above  the  middle  of  this  doubtful 
series,  which  were  submitted  for  examination,  and  found  to 
indicate  that  at  least  a  considerable  portion  of  these  beds  are 
more  nearly  allied  to  the  Oriskany  sandstone  than  to  the  Upper 
Silurian.  The  fact,  however,  that  the  few  specimens,  with  one 
exception,  then  obtained  in  a  condition  to  be  identified,  w^ere 
found  to  belong  to  species  that  are  known  to  be,  in  Ne^v  York  or 
Canada,  common  both  to  the  Oriskany  formation  and  the  Lower 
Uelderberg  group,  left  it  still  a  matter  of  doubt,  ^vithout  farther 
examinations  and  the  additional  collections  of  fossils,  at  w  hat 
precise  horizon  in  this  series  the  line  should  be  drawn  betw^een 
the  Devonian  and  the  Upper  Silurian.  Consequently  the  whole 
group  betw^een  the  two  horizons  mentioned  above  was,  in  the 
first  volume,  designated  as  the  "Clear-creek  limestone^''  with 
the  statement  that  the  line  betw^een  the  Upper  Silurian  and 
Devonian  should  probably  be  drawn  somewhere  through  this 
group. 

Wishing,  if  possible,  to  clear  up  this  doubtful  point,  we 
availed  ourselves  of  a  short,  unavoidable  dela}^  in  the  progress 
of  the  printing  of  this  volume  on  Palaeontology,  to  spend  a  few 
days  in  examining  these  rocks  in  Union  county,  and  some  of 
the  adjoining  portions  of  MissourL  As  the  lower  portion  of 
this  doubtful  scries  seems  to  be  nearly  destitute  of  fossils  in 
Illinois,  we  directed  our  attention  first  to  outcrops  of  these  beds 
on  the  opposite  side  of  the  Mississippi,  in  Perry  county,  Mis- 
souri, w^here  they  w^ere  already  known  to  be  fossiliferous.  At  a 
point  a  little  below  Bailey's  Landing,  in  Perry  county,  we  col- 
lected a  num1)er  of  fossils,  clearly  establishing  the  fact  that  the 
whole  thickness,  of  over  two  hundred  feet,  exposed  there,  be- 
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longs  to  that  portion  of  the  Upper  Silurian  forming  the  "  Shaley 
limestone"  division  of  the  Lower  Helderberg  group,  to  which 
Dr.  Shumard  had  correctly  referred  these  beds  in  the  Missouri 
Report.  Among  the  fossils  collected  by  us  here,  there  are  forms 
we  cannot  distinguish  from  the  following  New  York  "Shaley 
limestone"  species,  viz :  Orthis  auhcarinata  and  0.  Mata^  Hall ; 
Codospira  concava  and  G.  imbricatay  Hall ;  Spirifer  perlamellosuSj 
Hall ;  Plat/yceras  »pirale,  Hall ;  P.  Oehhardi  and  Acidaspis  liama- 
tiiSy  Conrad.  We  also  found  there  species  scarcely,  if  at  all, 
distinguishable  from  the  "Shaley  limestone"  species,  Merista 
princepSj  Platyceras  pyramidatumy  P.  luigidforme^  P.  incile  and 
P.  muUistriatum^  Hall. 

Farther  down  the  river,  in  the  southern  part  of  Perry  county, 
Missouri,  the  hills,  for  over  two  hundred  and  fift}^  feet  in  height, 
are  composed  of  the  same  beds  seen  at  Bailey's  Landing,  and 
the  cherty  beds  we  now  include  as  a  part  of  the  Oriskany 
group,  all  dipping  to  the  eastward.  We  found  only  a  few 
fragments  of  fossils  here,  however — barely  enough  to  assure  us 
of  the  identity  of  the  strata. 

On  crossing  over  into  Union  county,  Illinois,  in  the  region 
of  Jonesboro',  we  had  an  opportunity  to  examine  the  cherty 
beds  alluded  to  above,  and  found  them  characterized  (with  the 
exception  of  Platyceras  Oehhardi)  by  an  entirely  different  group 
of  fossils  from  those  seen  near  Bailey's  Landing,  and  still  farther 
confirming  the  conclusion  that  these  beds  belong  to  the  Oriskany 
period.  Licluding  those  collected  by  Mr.  Engelmann,  and  a 
few  that  were  collected  by  one  of  us  from  these  beds  in  Jack- 
son county,  together  with  those  found  during  our  late  exami- 
nations, we  can  safely  give  the  following  list  of  well-known 
Oriskany  species,  as  occurring  in  this  formation  in  Southern 
Illinois,  namely:  Leptocoelia flahelUtea  (sp.),  Conrad;  Leptceiui? 
nucleata^  Rhynchonella  speciosa  and  Platyceras  tortnoaum^  Hall ; 
with  Eatonia pecidiaris  and  Platyceras  Oehhardi,  Conrad.  These 
are  associated  with  Rensselosria  Condoiii,  McChesney,  which, 
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if  not  identical  with  the  New  York  Oriskany  species,  R.  ovalisy 
of  Hall,  is  certainly  a  very  closely  allied  representative  species; 
also,  with  several  undetermined  species  of  Spiri/er^  some  of 
which  are  nearly  related  to  S.  arctua^  Hall,  and  S.  arenosus^ 
Conrad,  from  the  New  York  Oriskany:  and  a  Stricklandiana, 
we  have  not  been  able  to  entirely  satisfy  ourselves  is  distinct 
from  S.  elongata  (=Bsntamerit8  elongahis)y  Vanuxem.  In  New 
York,  S.  eloiigata  is  characteristic  of  the  higher  Onondaga  lime- 
stone of  the  Upper  Helderberg,  but  in  Canada  it  is  common  to 
that  position  and  the  Oriskany  sandstone. 

Judging  from  such  an  assemblage  of  fossils  as  this,  and  the 
entire  absence,  so  far  as  yet  known,  of  any  species  in  these 
beds  pecidicir  to  any  lower  horizon  (although  Platyceras  Qeb- 
hardi  and  Eatonia  peculiarls  are,  in  New  York,  common  to  the 
"Shaley  Limestone"  division  of  the  Lower  Helderberg  group 
and  the  Oriskany),  we  cannot  resist  the  conclusion,  that  a 
considerable  portion  of  the  cherty  limestone  forming  the  upper 
part  of  the  Clear-creek  series,  as  first  understood,  belongs  to 
the  Oriskany  period,  and  that  the  line  between  the  Upper 
Silurian  and  the  Devonian,  of  this  region,  should  be  drawn 
between  these  cherty  beds  and  the  strata  below,  equivalent  to 
those  from  which  we  collected  the  Lower  Helderberg  fossils  at 
Bailey's  Landing.  Exactly  how  far  down  in  the  series  this 
line  should  be  carried  we  are  unable  to  say,  as  we  found  no 
abrupt  lithological  change,  and  we  saw  no  fossils  near  the 
horizon  of  the  probable  junction.  From  all  the  fects,  however, 
we  are  led  to  believe  that  possibly  as  much  as  two  hundred 
feet,  and  perhaps  more,  of  tliese  beds  should  be  included  in  the 
Oriskany. 

In  the  sandstone  immediately  overlying  the  cherty  bads, 
near  Jonesboro',  Union  county,  we  found  the  following  fossils  (or 
more  properly  their  moulds — the  fossils  themselves  being,  in  all 
cases,  dissolved  out  so  as  to  leave  empty  cavities),  viz  :  A  small 
ZajArentis^  Plcurodiciyum  problematicumj  Goldf.;  an  Orthia  like 
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0.  mnscnlosa^  Ilall,  but  smaller;  a  finely  striated  Siroplaxlonta, 
having  the  fomi  and  general  appearance  of  aS'.  tnagnijica^  Ilall, 
but  also  of  smaller  size ;  the  same  StrirklamUa/uf  so  abundant 
in  the  clierty  beds  below;  and  fragments  of  one  of  those  curious 
types  of  Dalmaiiia?  for  which  Mr.  Conrad  proposed  the  generic 
name  Odonfocephalvs^  but  much  larger  than  the  well  known 
0.  8elennrii8^  from  the  Upper  Ilelderberg  limestone — Ijeing  pro- 
bably not  less  than  six  indices  in  length,  wlien  entire.  The 
presence  in  this  bed  of  this  type  of  Triluhlics^  and  the  coral 
Pleurodicinnm  problematirum^  which,  according  to  M.  de  Ver- 
NEUIL,  occurs  in  Indiana  associated  with  well  known  Cornif- 
erous  and  Onondaga  fossils,  leads  us  very  strongly  to  suspect 
that  it  will  be  found  to  belong  more  properly  to  the  Upper 
Helderberg  series,  with  which,  as  developed  here,  it  also  agrees 
more  nearly,  in  its  lithological  characters,  than  to  the  rocks 
below;  ])ut  as  the  associated  BrarhiopotJa  seem  rather  to  indi- 
cate relations  to  the  underlying  cherty  beds,  we  have  concluded 
to  place  it  provisionally  as  an  uj^per  stratum  of  the  Oriskany, 
until  a  larger  number  of  species  can  be  obtained  from  it  for 
study. 

Directl}'  overlying  the  above  mentioned  sandstone,  there  is 
to  be  seen,  at  various  places  in  Union  and  some  of  the  neigh- 
boring counties,  a  light-grayish,  very  hard,  semi-crystalline, 
often  sandy,  massive  limestone,  sometimes  passing  into  alterna- 
ting beds  of  limestone  and  quartzose  sandstone.  The  fossils 
found  in  this  fonnation  are  the  following,  viz :  Very  large, 
exceedingly  thin-jointed  crinoid  columns,  (Jiintro)H'lla  htvafe^  Bil- 
lings; Spirifer  acuminatum,  Con.  (=aS1  cultrtjwjatus,  Roeiner); 
several  undetermined  Spirifers,  greatly  extended  on  the  hinge 
line;  S,  Jimhriatus,  Conrad?  Atr>pa  nlirt/Iaris,  Linn.;  a  small 
Productu^y  like  P,  sulxiculeatuSy  Murchison,  but  apparently  more 
distinctly  costated ;  Platyceras  (lumasuDiy  Conrad  ;  and  another 
species  of  the  curious  type  of  TrllohikSy  mentioned  as  occurring 
in  the  sandstone  beneath,  but  smaller  and  more  nearly  like  the 
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the  New  York  Coniiferous  species,  Odontocejiilialus  aelenumia  of 
Conrad. 

From  this  group  of  fossils,  geologists  will  readily  understand 
that  Ave  have  here  a  representation  of  the  Upper  Ilelderberg 
series,  probably  consisting  of  a  blending  of  the  Corniferous  and 
Onondaga  beds  of  the  New  York  geologists.  Consequently  we 
have  added  this  formation,  which  had  not  been  previously  iden- 
tified in  our  State,  to  the  Illinois  section. 

Above  the  Upper  IIelder))erg  rocks,  just  mentioned,  we  have 
the  Hamilton  beds  proper,  well  marked  by  characteristic  fossils; 
and  over  these,  the  Genesee  division  of  the  Hamilton  group 
(=" Black  slate"  of  western  geologists),  which  latter  is  suc- 
ceeded by  the  Kinderhook  and  other  Subcarboniferous  rocks. 

In  selecting  names  for  the  New  York  rocks,  the  surveyors  of 
that  State  very  properly  named  each  formation  after  the  locality 
where  it  is  best  developed ;  the  expressed  object  being,  accord- 
ing to  Prof.  Hall,  "to  give  the  name  from  the  locality  which 
afforded  the  ijiost  complete  and  extensive  exhibition  of  the 
strata  composing  the  group."  Hence  the  great  series  of  shales 
and  argillaceous  sandstones,  so  extensively  developed  along  the 
Hudson  river,  above  the  Highlands,  was  called  the  "Hudson 
river  group."  With  the  exception  of  Graptolites,  few  fossils 
had  been  found  in  these  rocks,  though  in  a  few  little  isolated 
outliers,  occupying  synclinal  axes,  somewhere  in  the  region  of 
the  Hudson  river,  supposed  to  belong  to  this  group,  and  now 
said  by  Prof  Hall  to  be  "of  insignificant  extent,"  specimens 
of  Ijepiccna  seriojea^  Ortltis  testudinaria^  Asaphus  and  Trlnucleua 
had  been  found.  From  this  latter  fact,  beds  then  known  by 
the  local  names  Pulaski  shales  and  sandstone,  Lorraine  shales, 
etc.,  containing  these  and  other  fossils  (as  well  as  the  associated 
Utica  slate),  and  holding  a  position  above  the  Trenton  group, 
at  localities  farther  west  in  New  York,  were  by  the  New 
York  geologists  referred  to  the  Hudson  river  group,  which  they 
consequently  placed  above  the  Trenton  in  their  columnar  series. 
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The  equivalents  of  these  shales,  etc.,  in  the  western  States, 
were  also,  for  thQ  same  reasons,  referred  to  the  Hudson  river 
group. 

The  discoveries  of  the  last  few  years,  however,  chiefly  made 
by  the  Canadian  Geological  Survey,  have  gradually  developed 
the  fact  that  the  New  York  geologists  (excepting  Dr.  Emmons*) 
had  made  a  great  mistake  in  placing  the  true  Hudson  river 
rocks  above  the  Trenton :  or  in  other  words,  that  these  rocks 
are  older  than  the  Trenton,  and  belong  to  the  Primordial  zone 
of  Barrande.  Consequently  the  slates  and  shales  alluded  to 
farther  west,  in  New  York,  and  their  equivalents  in  the  western 
States,  cannot  be  properly  referred  to  the  Hudson  river  group. 
In  a  note  on  this  subject,  published  in  the  Report  of  the  Wis- 
consin Survey  (pages  443  to  445),  Prof.  Hall,  after  speaking 
of  the  great  number  of  Primordial  types  of  fossils  found  m  the 
Hudson  river  group  in  Canada,  and  some  of  the  adjoining 
States,  within  a  few  years  past,  makes  the  following  remarks : 

*  *  *  "  We  are  therefore  satisfied,  from  the  geological  rela- 
tions of  the  great  mass  of  these  rocks,  and  from  the  contained 
organic  remains,  that  they  are  of  older  date,  and  that  the  fossils 
of  newer  age  occurring  in  limited  localities  should  not  be  re- 
garded as  characterizing  the  formation ;  that  the  great  mass  ot 
the  Hudson  river  rocks,  in  their  typical  localities,  are  older 
than  the  Lorraine  shales  and  sandstones  of  Pulaskiy  etc.;  and  that 
the  term  Hudson  river  group  cannot  be  properly  extended  to 
these  rocks,  which,  on  the  west  side  of  the  Hudson  river,  are 
separated  from  the  Eudson  river  group^  proper^  by  a  fault  not 
yet  fully  ascertained." 

"There  can  be  no  propriety,"  he  continues,  "in  transferring 
the  name  Hudson  river  group  from  its  typical  locality,  and 
applying  it  to  rocks  we  now  know  to  be  of  younger  age,  and 

*  It  is  well  known  that  Dr.  Emmons  had  long  maintained,  against  a  yigorons  and  not 
always  oyer  courteous  opposition,  that  the  Hndson  river  group  proper  holds  a  lower 
stratigraphical  position  than  had  been  assigned  it  by  his  collaborators  of  the  New 
York  Survey. 
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which,  when  the  sequence  is  complete,  are  separated  from  the 
Hudson  river  rocks  by  a  great  limestone  formation." 

"I  have  therefore,"  he  goes  on  to  say,  "dropped  the  term 
Hudson  river  group,  in  its  application  to  the  rocks  of  Wisconsin 
which  are  of  the  age  of  the  Lorraine  shales  of  New  York  and 
the  Blue  limestone  group  of  Ohio." 

For  the  reasons  thus  clearly  stated,  he  denominates  this 
group,  on  pages  47  to  56  of  the  Wisconsin  Report,  quoted  above, 
simply  as  the  " Oreen  and  Blue  shales  and  limestones"  stating 
there,  also,  in  another  note  on  page  47,  that  the  term  Hudson 
river  group  had  been  improperly  extended  so  as  to  include  the 
beds  of  this  age  west  of  the  Hudson  river,  and  could  "no  longer 
with  propriety  be  applied  to  these  western  rocks." 

Perfectly  concurring  in  this  opinion,  and  being  equally  well 
satisfied  that  such  a  descriptive  phrase  as  the  "  Greeri  and  Blue 
shales  and  limestone''  could  not  be  retained,  in  geological  nomen- 
clature, as  a  name  for  a  great  formation,  widely  extended  in  the 
United  States  and  Canada,  under  various  aspects  of  color  and 
composition,  we  felt  greatly  at  a  loss  for  a  convenient  name  for 
this  group.  As  the  local  names  Utica  slate,  Lorraine  shales, 
etc.,  had  been  originally  applied,  and  long  in  general  use,  for 
subdivisions  of  this  formation  for  which  it  is  convenient  and 
necessary  to  have  separate  names,  when  we  wish  to  speak  with 
precision  of  these  subordinate  rocks,  they  will  of  course  always 
be  associated,  in  the  minds  of  geologists,  with  the  beds  in  con- 
nection with  which  they  have  been  so  long  used ;  consequently 
none  of  them  could,  without  creating  confusion,  be  extended  to 
the  whole  group.  The  term  "Blue  limestone,"  long  since  used 
for  this  group  by  the  Ohio  geologists,  is  open  to  the  same 
objection  as  that  used  in  the  Wisconsin  Report,  being  equally 
derived  from  such  unstable  characters  as  mere  color  and  com- 
position. Nor  could  we  retain  Prof  Rogers's  term  "Matinal," 
nor  Prof.  Safford's  name  "  Nashville  group,"  for  the  reason  that 
they  were  each  originally  applied  to,  and  since  used  for,  a  series 

3  Nor.  10^  18M. 
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including  both  the  Trenton  and  the  so-called  Hudson  river 
groups,  and  hence  could  not  be  used  when  we  wish  to  speak  of 
the  group  under  consideration  as  a  distinct  formation  from  the 
Trenton. 

In  order  to  have  a-  convenient  name  for  this  formation,  that 
would  be  applicable  wherever  and  under  whatever  lithological 
characters  it  might  be  found,  and  at  the  same  time  mean  this 
particular  group— neither  more  nor  less — we  proposed,  in  a 
paper  published  in  the  Proceedings  of  the  Philadelphia  Acade- 
my of  Sciences,  August,  1865,  p.  155,  to  call  it  the  Cincinnati 
group,  now  retained  in  the  accompanying  section,  and  used  in 
the  first  volume  of  this  Report.  We  do  not  think  it  would  be 
possible  to  select  a  more  appropriate  name  than  this,  Cincinnati 
being  widely  known  as  one  of  the  great  commercial  cities  of  the 
west,  while  the  formation  named  is  perhaps  more  extensively 
developed  and  exposed  there  than  at  any  other  place,  and  is  at 
the  same  time  so  highly  fossiliferous  at  that  locality,  that  its 
characteristic  fossils  have  been  widely  distributed,  by  local  and 
traveling  geologists,  almost  throughout  the  civilized  world. 
Hence  when  we  speak  of  the  "Cincinnati  group,"  geologists 
will  everywhere  know  exactly  to  what  horizon  we  refer,  with- 
out a  word  of  explanation. 

After  reading  the  quotations  we  have  made  from  the  Wiscon- 
sin Report,  it  will  be  readily  understood  that  one  of  the  writers, 
on  exhibiting  a  section  of  the  Illinois  rocks  before  the  American 
Association  for  the  Advancement  of  Science,  at  the  late  Buffalo 
meeting,  was  not  a  little  surprised  that  Professor  Hall  should 
object  to  the  term  Cincinnati  group,  and  insist  upon  retaining 
for  this  formation  the  name  Hudson  river  group,  on  the  ground 
t/uit  it  w  represented  on  the  Hudson  river  hy  the  isolated  nuisses  or 
outliers  already  alluded  to.  That  geologists  will,  however,  sanc- 
tion such  a  transfer  of  the  name  of  a  great  geological  formation 
from  the  group  to  which  it  was  originally  applied,  and  for  which 
alone  it  is  acknowledged  to  have  been  intended,  to  another 
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group,  simply  because  there  happens  to  be  a  few  patches  of  the 
latter,  of  '^insignificant  extent,"  in  the  same  region,  we  cannot 
believe.  Such  a  misnomer  would  impose  upon  the  student  the 
perplexing  confusion  of  ideas  resulting  from  the  necessity  of 
having  always  to  bear  in  mind  that  the  Hudson  river  rochs^  so 
greatly  developed  along  that  stream,  are  not  the  Hudson  river 
group,  but  something  else;  and  that  the  Hudson  river  group,  if 
existing  on  the  Hudson  river  at  all,*  is  only  represented  there 
in  the  form  of  a  few  insignificant  masses,  so  small  that  very 
few  geologists  have  ever  been  so  fortunate  as  to  see  them. 

P.  B.  M.  and  A.  H.  W. 

*  It  is  worthy  of  note  that  the  few  fossils  mentioned  to  prove  these  little  patches 
identical  with  the  Cincinnati  group — that  is,  Leptana  serieea^  OrthU  tettudinaria^  Ata^ 
phus  and  Trinueleus — are  forms  that  also  occur  in  the  Trenton  group,  so  that  unleas 
some  decidedly  characteristic  species  of  the  group  under  consideration,  not  yet  men- 
tioned, also  occur  there,  we  would,  from  the  stratigraphical  relations  of  these  forma- 
tions, hare  better  reason  to  refer  even  these  outliers  to  the  Trenton  period,  than  to 
A  later  formation.  Even  if  they  should,  however,  be  found  filled  with  the  characteristic 
fossils  of  this  western  formation,  their  presence  there,  under  such  circumstances,  would 
not  warrant  us  in  transferring  to  them  the  name  Hudson  river  group,  from  the  great 
leries  of  older  rocks  to  which  it  was  originally  applied. 


Note. — ^In  an  introductorj  letter  to  the  first  volume,  it  was  stated  that  an  effort  had 
been  made  bj  the  enemies  of  the  Survey  to  break  it  up,  by  repealing  the  law  under 
which  it  was  organised,  and  that  it  was  only  saved  from  destruction  by  the  Interposi- 
tion of  the  executive  veto.  In  making  this  statement,  we  inadvertently  omitted  to 
mention  to  whom  the  cause  of  science  was  indebted  for  this  noble  interference  in  her 
behalf;  and  it  is  but  just  to  his  Excellency,  the  Hon.  Richard  Yates,  to  say  that  it  is 
to  him  that  the  Survey  is  indebted  for  its  present  existence,  and  for  the  opportunity  to 
bring  out  for  the  information  of  the  public  so  much  of  the  results  as  are  comprised  in 
these  two  volumes.  We  feel  assured  that  this  noble  act  will  be  remembered  and  ap- 
preciated by  the  friends  of  science  everywhere.  A.  H.  W. 
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StlCTlON  I. 

DESCRIPTIONS  OF  NEW  SPECIES  OF  VERTEBRATES,  MAINLY 

FROM  THE  SUB-CARBONIFEROUS  LIMESTONE  AND 

COAL  MEASURES  OF  ILLINOIS. 

Bt  J.  8.  NEWBERRY  asd  A.  H.  WORTHEN. 


REMARKS 

ON   THE 

OCCURRENCE  OF  FOSSIL  FISHES  IN  THE  ILLINOIS  STRATA. 

The  fossilized  remains  of  fishes  were  observed  in  the  Sub- 
carboniferous  limestone  of  Illinois,  by  one  of  the  authors  (A. 
H.  W.),  as  early  as  1845;  and  the  fact  that  they  were  the  only 
memorials  of  the  vertebrated  animals  of  the  Carboniferous 
period  then  known  in  this  country  gave  to  this  class  of  fossils 
a  peculiar  interest.  As  the  fishes  of  this  ancient  epoch  possessed 
a  cartilaginous  skeleton,  they  have  left  no  record  of  their  exis- 
tence other  than  their  teeth,  the  strong  bony  plates  of  enamel 
which  lined  their  capacious  jaws,  and  the  bony  defensive  spines 
with  which  they  were  armed. 

Although  fragmentary  in  their  character,  these  ichthyic 
remains  presented  such  a  variety  of  form  and  size  as  led  to  the 
conclusion  that  the  number  of  species  of  vertebrated  animals 
that  existed,  during  the  Carboniferous  period,  was  by  no  means 
inconsiderable ;  and  the  bony  structure  of  these  fossils,  and  their 
deep  brown  or  black  color  and  shining  surfaces,  contrasting 
remarkably  with  the  sober  gray  of  the  rough  limestone  in  which 
they  were  imbedded,  rendered  them  objects  of  striking  interest 
to  the  collector  of  fossil  remains. 

In  subsequent  investigations  it  was  discovered  that  there  were 
certain  horizons — usually  limited  to  a  single  stratum,  only  a 
few  inches  in  thickness — where  these  fossils  were  quite  abun- 
dant, though  comparatively  rare  in  the  intervening  beds.  Four 
of  these  '\fish  beds''  have  since  been  identified  in  the  Sub-car- 
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boniferous  limestone  series  in  Illinois,  and  from  these  the  new 
species  now  introduced  to  the  notice  of  the  scientific  world 
were  mainly  obtained. 

The  Kinderhook  group,  consisting  mainly  of  argillaceous  and 
arenaceous  beds,  which  form  the  base  of  the  Carboniferous 
system  in  Illinois,  has  afforded  but  few  of  these  ichthyic  fossils, 
but  on  ascending  to  the  Burlington  limestone  we  find  them 
more  abundant;  and  in  the  upper  part  of  this  limestone  occur 
the  lowest  beds  that  contain  these  remains,  in  any  considerable 
numbers.  In  the  upper  part  of  this  limestone  we  find  a  single 
stratum  of  brownish-gray  rock,  from  four  to  six  inches  thick, 
in  which  the  teeth  and  spines  of  fishes  are  imbedded  in  great 
numbers.  This  fish  bed  was  first  observed  at  Quincy,  Illinois, 
and  was  subsequently  identified,  occupying  apparently  the  same 
horizon,  on  Honey  creek,  in  Henderson  county,  and  at  Augusta, 
in  Iowa,  points  nearly  a  hundred  miles  away  from  the  first 
named  locality,  showing  that  the  cause  which  produced  this 
general  destruction  among  the  vertebrated  animals  of  this 
period  was  not  local,  but  operated  simultaneously  over  a  wide 
geographical  area.  At  Quincy  there  is  a  seam  of  green  shaly 
clay,  about  two  inches  thick,  interstratified  with  the  lime- 
stone, beneath  which,  upon  the  surface  of  the  underlying  rock, 
the  remains  of  fishes  were  found  in  considerable  numbers,  as 
though  the  animals  had  been  destroyed  suddenly  by  the  intro- 
duction of  this  muddy  sediment  into  the  ocean.  As  this  has 
not  been  observed  at  any  other  locality,  it  may,  perhaps,  be  a 
merely  local  phenomenon. 

The  second  fish  bed  is  situated  some  fifty  or  sixty  feet  higher 
in  the  series,  and  is  near  the  base  of  the  quarry  rock  of  the 
Keokuk  group.  It  has  only  been  identified  at  a  single  locality 
in  the  vicinity  of  Hamilton,  in  Hancock  county.  The  rock  is 
a  single  stratum  of  soft,  granular,  crinoidal  limestone,  and  its 
friable  character  is  probably  in  part  due  to  surface  exposure. 
It  is  about  four  inches  thick,  and  crumbles  readily  under  a 
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smart  blow  of  the  hammer,  so  that  the  delicate  fossils  which  it 
contains  are  often  obtained  entirely  detached  from  the  matrix. 
Although  only  about  ten  feet  square  of  surface  was  exposed  at 
this  locality,  it  has  afforded  more  than  a  thousand  well  pre- 
served teeth.  So  thickly  imbedded  were  they  in  this  single 
layer,  that  a  hand  specimen  of  the  rock,  not  exceeding  four 
inches  square,  often  exhibits  a  half  dozen  or  more  perfect  teeth. 
The  associated  fossils  are  Productua  punctatusy  Actinocrinus 
Nashmllcey  Zaphrentis  Dalii  and  Sphenopoterium  dbtusum. 

The  third  fish  bed  in  the  ascending  order  is  found  in  the 
upper  part  of  the  Keokuk  limestone,  just  below  the  base  of  the 
geode  bed.  It  was  first  observed  in  the  vicinity  of  Warsaw, 
and  subsequently  identified  at  Nauvoo  and  some  other  locali- 
ties in  Hancock  county.  It  is  characterized  by  the  remarkably 
large  palate  teeth  oiCochliodua  nohilia  (N.  and  W.),  and  the  large 
spine,  DrepanacantMLS  gemmatus.  Like  the  beds  before  de- 
scribed this  consists  of  a  single  stratum  of  brownish-gray  lime- 
stone, not  exceeding  four  or  five  inches  in  thickness,  and 
contains,  besides  the  remains  of  fishes,  Spirifer  neglectus^  S, 
Keokaky  Prodnctus  punctcUus  and  Zaphrentis  Dalii. 

Ascending  in  the  series  to  the  horizon  of  the  St.  Louis  lime- 
stone, the  teeth  of  fishes  become  comparatively  rare,  and  are 
only  found  as  isolated  specimens,  sparingly  dispersed  through 
the  rocky  strata.  The  quarries  in  the  vicinity  of  Alton  and 
St.  Louis,  and  near  Waterloo,  in  Monroe  county,  have  afforded 
a  few  fine  species. 

The  Upper  Archimedes  or  Chester  limestone  is  more  prolific 
in  ichthyic  fossils  than  the  beds  last  named,  and  we  again  meet 
with  strata  in  this  group  where  they  are  crowded  into  a  limited 
space  in  great  numbers.  The  upper  fi^h  bed  is  found  at  the 
junction  of  the  lower  limestone  in  the  Chester  group,  with  the 
green  shales  above,  and  the  stratum  containing  these  fossils 
consists  of  thin  plates  of  limestone  imbedded  in  the  shale. 
The  rock  is  usually  arenaceous  and  sometimes  highly  ferru- 
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ginous,  and  in  consequence  of  the  hardness  of  the  rock,  well 
preserved  specimens  are  more  difficult  to  obtain  from  this  bed 
than  from  those  below.  Very  fine  specimens  are  occasionally 
obtained  from  the  soft  shales  in  which  the  limestone  are  im- 
bedded, and  are  found  weathered  out  upon  the  sloping  hill-sides 
below  the  outcrop  of  the  bed  in  which  they  were  originally 
inclosed. 

In  the  Coal  Measures  the  remains  of  fishes  are  comparatively 
rare  in  Illinois,  and  a  single  specimen  will  perhaps  be  the  average 
reward  of  the  collector  for  his  day's  lalx)r  in  this  horizon.  The 
shales  above  the  Belleville  coal  in  St.  Clair  county,  the  argilla- 
ceous limestone  and  shale  forming  the  roof  of  the  coal  seam 
near  Springfield,  and  the  State  House  quarries  on  Sugar  creek, 
in  Sangamon  county,  and  an  equivalent  limestone  at  La  Salle, 
have  afforded  nearly  all  the  specimens  yet  found  in  the  upper 
Carboniferous  beds  in  Illinois. 

The  new  species  presented  at  this  time  comprise  all  that 
have  been  collected  during  the  prosecution  of  the  Geological 
Survey  of  the  State  up  to  1862,  as  well  as  the  private  collection 
of  one  of  the  authors  (A.  H.  W.),  the  result  of  more  than  ten 
years'  labor,  while  a  resident  of  Warsaw,  in  Hancock  county, 
and  in  close  proximity  to  some  of  the  richest  deposits  of  ichthyic 
fossils  yet  discovered  on  this  continent.  Although  the  new 
species  now  presented  to  the  scientific  world  far  exceed  in 
number  all  that  have  hitherto  been  found  in  the  paleozoic  rocks 
of  North  America,  we  nevertheless  believe  that  the  localities 
mentioned  are  by  no  means  exhausted,  but  will  yet  afford  very 
many  other  new  types. 

The  following  query  may  have  been  suggested  to  the  inquir- 
ing mind  by  the  phenomena  we  have  thus  briefly  attempted  to 
describe :  Why  should  the  remains  of  fishes  be  found  in  such 
profusion,  in  the  limited  horizons  which  we  have  tenned  fish 
bedsy  while  they  are  comparatively  rare  in  the  intervening 
strata?     It  seems  to  have  been  the  i)robable  result  of  one  of 
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two  causes:  either  a  superabundant  development  of  ichthyic 
life  during  the  accumulation  of  the  sedimentary  material  that 
forms  these  thin  beds  of  limestone,  or  else  (and  more  probably) 
from  the  sudden  introduction  of  heated  waters  or  noxious  gases, 
that  caused  a  general  and  overwhelming  destruction  of  the  finny 
tribes  of  the  Carboniferous  ocean  at  these  different  periods. 
Such  destructive  agents  may  have  been  introduced,  either  by 
the  action  of  submarine  volcanoes  or  of  thermal  springs,  and  it 
is  perhaps  quite  impossible,  at  the  present  time,  to  determine 
to  which  of  these  causes,  if  either,  we  are  indebted  for  the 
phenomena  w^e  are  now  considering. 

We  know,  from  the  recorded  observations  of  the  last  century, 
that  a  submarine  outburst  of  volcanic  fire  carries  destruction  to 
the  finny  tribes  of  the  ocean  as  far  as  its  influence  extends, 
and  we  may  readily  conceive  that  the  prevalence  of  thermal 
springs  beneath  the  ocean's  level,  the  waters  of  which  were 
charged  with  mephitic  gases,  would  produce  a  similar  result. 
If  we  accept  the  commonly  received  opinion  that  the  siliceous 
material  which,  in  the  form  of  chert  and  hornstone,  enters  so 
largely  into  the  composition  of  the  Burlington  and  Keokuk 
limestones,  was  introduced  by  thermal  springs,  we  must  con- 
clude they  were  exceedingly  numerous  during  the  Sub-carbon- 
iferous period,  inasmuch  as  we  find  these  materials  so  abundant 
in  some  beds  of  the  Sub-carboniferous  limestone  series  as  to 
constitute  from  one-fourth  to  one-half  of  the  entire  mass.  Now, 
if  we  suppose  these  thermal  waters  to  have  been  charged  with 
any  poisonous  ingredient,  we  have  an  agent  sufficiently  potent 
to  produce  a  very  general  destruction  among  the  marine  ani- 
mals that  were  subjected  to  its  influences. 

With  a  profound  conviction  that  the  suggestions  thus  thrown 
out  are  not  altogether  a  satisfactory  answer  to  the  query  pix)- 
pounded,  we  have  nevertheless  felt  impressed  to  offer  them  as 
the  most  probable  solution  presented  by  the  facts  before  us,  and 
with  the  hope  that  they  may  lead  to  further  investigation  and 
a  more  satisfactory  answer  to  this  interesting  inquiry. 
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Of  the  118  species  of  fishes  described  and  illustrated  at  this 

time,  16  are  from  the  Coal  Measures,   17  from  the  Chester 

limestone,  18  from  the  St.  Louis  limestone,  49  from  the  Keokuk 

limestone,  14  from  the  Burlington  limestone,  3  from  the  Kin- 

derhook  group,  and  1  from  Devonian  strata. 

A.  H.  W. 


Genus  PALiEONISCUR,  DeBlainv. 
Pal^oniscds  peltigerus,  Newb. 

Ehniehthy*  pelti^enu,  N.  Proc.  Phil.  Acad.  Sciencea,  April,  1S5G. 
Fig.  1. 


PalKoniiclu  ptlligenu. 

Body  short,  compressed;  length  5  inches;  h.eight  1  inch.  4 
lines;  enameled  surface  of  cranial  bones  covered  with  smaH, 
thickly  set  tubercles;  opercula  and  hyoid  plates  ornamented  by 
parallel  convolutions  of  thread  lines;  scales  all  covered  with 
similar  raised  lines,  which  cross  them  diagonally  downward 
and  backward,  terminating  in  serrations  of  the  posterior  mar- 
gin. About  the  middle  of  the  interval  between  the  occiput 
and  dorsal  fin,  on  the  median  line,  begins  a  row  of  large,  oval, 
ornamented  scales,  extending  to  the  dorsal  fin.  Behind  the 
dorsal  is  a  similar  row,  transformed  into  large  striated  fulcra, 
which  overlie  the  prolongation  of  the  vertebral  column  to  its 
termination. 
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Fins  large ;  dorsal  triangular,  about  as  high  as  broad  at  base, 
composed  of  about  26  rays;  ventrals  lower,  but  containing  near 
the  same  number  of  rays ;  pectorals  oblong,  rounded  at  extrem- 
ity, composed  of  about  10  rays;  anal  fin  extending  from  ventrals 
to  caudal,  containing  40  or  more  rays;  caudal  as  broad  as  anal, 
and  apparently  composed  of  an  equal  number  of  rays. 

This  pretty  fish  would  seem  to  have  been  an  inhabitant  of  many  of  the  lagoons 
in  the  coal  marshes,  in  different  parts  of  what  is  now  the  valley  of  the  Missis- 
sippi, as  I  have  specimens  of  it  from  several  localities  in  Ohio,  Indiana  and 
Illinois.  It  is  probable,  also,  that  it  will  prove  to  be  one  of  the  species  which 
have  been  found  in  the  rocks,  associated  with  ifie  ^'Albert''  coal,  in  New 
Brunswick.  I  have  some  imperfect  specimens  from  thei^e  of  a  species  very 
closely  allied  to  this,  in  which  the  only  difference  observable  is  the  coarser  and 
stronger  ornamentation  of  the  scales.  All  the  species  from  the  Albert  mine, 
figured  by  Dr.  Jackson,  are  unmistakably  PcUaeonesci,  remarkable  for  the  elab- 
orate ornamentation  of  the  head,  bones  and  scales,  and  for  the  large  dorsal 
scales,  which,  in  common  with  the  species  before  us,  are  borne  by  all  of  them. 
The  finest  specimens  of  P,  peUigerm  which  I  have  are  from  beds  of  cannel  coal 
in  different  localities,  forming  one  of  the  many  facts  cited  by  the  writer  (Am. 
Jour,  of  Science,  March,  1857)  to  sustain  his  conclusion  that  cannel  coal  was 
formed  from  a  carbonaceous  pulp,  derived  from  thoroughly  macerated  vegetables 
suspended  and  deposited  in  water. 

Formation  and  locality:  Coal  Measures,  Fulton  county,  Illinois. 


Genus  RHIZODUS,  Owen. 

Gen.  Char. — Jaws  large,  massive  and  bony,  bearing  several 
large,  compressed,  double-edged  teeth,  with  sulcated  bases  in 
each  dental  bone,  with  numerous  intermediate  ones  of  similar 
form;  scales  large  (1  to  5  inches  in  diameter),  rotundate-quadrate 
in  outline,  thin,  inner  surface  marked  by  concentric  wavy  lines 
of  growth,  and  very  finely  reticulated;  often  marked  with  a 
tubercle  of  attachment;  exposed  portion  of  exterior  surface  cov- 
ered  with  a  fine  vermicular  tuberculation.  • 

The  considerations  which  actuated  McCoy,  in  separating  the  large,  thin 
nearly  plain  scales,  found  in  the  Coal  Measures,  from  the  more  massive  and 
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highly  ornamented  ones  of  the  "  Old  Bed,"  seems  to  be  quite  Bufficient,  though 
hoth  had  been  long  considered  but  species  of  the  genus  Hi^optyehva.  The 
Devonian  Hotoptychii  are  well  known  by  the  discovery  of  nunierous  nearly 
entire  individuals,  in  which  scales,  fins  and  bones  are  almost  uninjured  and 
unmoved;  but  the  so-oalled  Holoptychii  of  the  Coal  Measures  are,  as  yet,  only 
represented  in  collections  by  the  large,  thin  scales  which  have  been  referred  to, 
by  numeroua  large,  detached  teeth,  having  fluted  bases  aod  a  lenticular  section, 
and  by  massive  bony  jaws,  bearing  these  teeth  and  numerous  intermediate  and 
smaller  ones. 

In  Ohio,  what  seem  to  be  fragments  of  several  species  of  Rhizodm  have  been 
discovered,  by  one  of  the  authors,  conaistiDg  of  large,  thin,  quadrate,  reticulated 
scales,  nnmerons  detached  flattened  teeth,  and  portions  of  jaws  bearing  teeth. 
In  these  jaws  he  observed  that  there  are  but  a  few  of  the  large  teeth  with  cut- 
ting edges,  the  spaces  between  them  being  occupied  by  much  smaller  teelh, 
having  similar  fluted  bases,  but  with  a  circular  section  throughout. 

Rhizodus  occiDENTALis,  N.  nncl  W. 

Fig.  2. 


Rkitodat  otddenlalit. 

Scales  thin,  rotundato-quadrate  or  sub-triangular  in  outline, 
11  inches  in  diameter;  anterior  margin  rounded;  posterior  scol- 
loped; exterior  surface  unknawn ;  interior  marked  with  concen- 
tric wavy  linos  of  growth,  and,  near  the  margin,  very  finely  and 
beautifully  striated. 

This  scale  is  the  only  representative,  so  far  as  our  knowledge  extends,  of  the 
genns  Rhizo<hii  yet  found  in  the  rocks  of  Illinois.     As  the  scales  and  teelh  of 
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other  species  have  been  frequently  met  with  in  Ohio,  it  is  probable  that  they 
will  be  hereafter  found  to  occur  in  nome  localities  in  this  State  in  considerable 
abundance.  The  scale  before  us  is  less  quadrate  in  form  than  those  of  Ohio, 
and  apparently  represents  a  species  up  to  the  present  time  undescribed. 

Formation  and  locality :  In  concretions  of  iron  ore  of  the  Coal  Measures  at 
Morris,  Illinois. 

Genus  CLADODUS,  Ag. 

Gen.  Char. — "Teeth  with  broad,  horizontal,  semi-circular, 
thick,  bony,  coarsely-fibrous  base,  rounded  behind,  truncated 
in  front;  crown  divided  into  long,  sharp,  subulate,  conical 
points,  arranged  along  the  straight  truncated  edge  of  the  base ; 
medial  cone  much  larger  than  the  secondary  ones,  of  which 
latter  the  external  cones  are  largest;  all  the  cones  striated 
longitudinallj'^,  and  either  circular  in  section  or  with  simple 
cutting  edges,  slightly  compressed." 

Cladodus  robustus,  N.  and  W. 

PI.  1,  Figs.  1,  1  a. 

Teeth  small,  robust,  as  high  as  broad;  base  trapezoidal,  as 
long  as  median  cone,  moderately  thick,  arched  before,  widest 
behind,  where  it  is  somewhat  rounder  and  emarginate,  smooth 
throughout;  median  cone  conical,  recurved,  equally  arched 
before  and  behind  with  a  lenticular  section  and  cutting  edges, 
smooth  or  finely  and  obscurely  striated ;  lateral  denticles  rudi- 
mentary and  tubercular,  two  on  either  side,  exterior  pair  largest. 

In  its  form,  curvature  and  section  the  median  cone  of  this  species  closely 
resembles  that  of  C.  micropus,  but  it  is  smooth  or  very  faintly  striated.  The 
base  is  also  larger  and  more  angular,  and  the  lateral  denticles  are  less  developed. 
It  is  quite  possible  that  a  larger  amount  of  material  would  show  that  the  two 
species  shade  into  each  other,  and  represent  the  dentition  of  different  parts  of 
the  mouth  in  the  fish;  but  until  such  connecting  links  are  found,  the  differences 
which  have  been  enumerated  will  serve  to  distinguish  them. 
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Fig.  1  represents  the  anterior  face;  la  the  outline  of  the  base,  upper  side, 
natural  size. 
Formation  and  locality:  Keokuk  limestone,  Warsaw,  Illinois. 


Cladodus  micropus,  N.  and  W. 

PI.  1,  Figs.  2,  2fl,  26. 

Teeth  of  medium  or  small  size,  robust,  higher  than  broad; 
base  small,  shorter  laterally  than  height  of  median  cone,  ellip- 
tical, thick,  rojanded  before  and  behind,  and  without  anterior 
sinus;  principal  cone  robust,  conical,  strongly  curved  inward; 
section  lenticular  throughout,  with  cutting  edges;  anterior  and 
posterior  surfaces  both,  though  unequally  rounded,  finely  and 
uniformly  striated  longitudinally ;  lateral  cusps  1-2  on  either 
side,  very  small,  conical,  acute,  sometimes  nearly  obsolete. 

The  teeth  of  this  species  are  exceedingly  abundant  in  the  ''fish  beds''  of  the 
Keokuk  limestone  in  Illinois,  and  the  collection  contains  a  large  number  of 
them.  They  exhibit  considerable  diversity  of  form,  but  have  as  common  char- 
acters their  small  elliptical  bases,  robust,  recurved,  ancipital,  striated  median 
cusps  and  dwarfed  or  tubercular  lateral  denticles.  Many  of  the  specimens  are 
evidently  beach-worn,  and  it  is  possible  that  their  bases  have  been  somewhat 
diminished,  and  the  lateral  denticles  truncated  by  the  attrition  to  which  they 
have  been  subjected. 

There  are  no  described  teeth  with  which  these  will  be  likely  to  be  confounded, 
but  they  have  much  in  common  with  two  groups  in  the  collection  which  have 
been  referred  to  species  designated  by  the  names  of  C,  angulatus  and  G.  robustus; 
and  though  exhibiting  marked  differences,  which  are  enumerated  in  the  descrip- 
tions of  the  above  species,  it  is  quite  possible  that  all  formed  portions  of  the 
dentition  of  a  single  species  of  fish.  This  is  merely  a  conjecture,  however, 
which  can  only  be  confirmed  or  disproved  by  the  aid  of  more  material  than  is 
now  before  us. 

Fig.  2,  anterior  face;  2a,  side  view;  2b,  outline  of  base  from  above. 

Formation  and  locality:  Keokuk  limestone,  Warsaw  and  Naavoo,  Illinois. 
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Cladodus  spinosus,  N.  and  W. 

PI.  1,  Fig.  3,  3  a. 

Teeth,  of  medium  or  large  size,  broader  than  high;  base 
semi-elliptical,  thick,  smooth  behind  where  it  is  brought  to  a 
sharpish  edge,  before  strongly,  beveled  under  and  scooped  out 
in  a  shallow  sinus  beneath  the  median  cone;  whole  anterior 
border  of  base,  above  the  smooth  beveled  edge,  set  with  innu- 
merable minute  spines  directed  upward;  these  spines  cover  the 
anterior  bases  of  all  the  lateral  denticles,  and  the  base  of  the 
principal  cone,  with  the  exception  of  a  small  triangular  space 
over  the  centre  of  the  basal  sinus,  from  which  they  diverge 
right  and  left,  leaving  the  striation  of  the  upper  portion  of  the 
cone  to  run  down  nearly  to  the  smooth  surface  of  the  beveled 
edge;  median  cone  conical,  somewhat  curved  backward, 
rapidly  drawn  down  to  an  acute  point;  lower  portion  wdth  a 
nearly  circular  section,  finely  and  evenly  striated  longitudi- 
nally ;  near  the  point  smooth,  compressed,  with  cutting  edges ; 
lateral  denticles  6-7,  on  either  side,  conical,  striated  and  curved 
backward,  exterior  pair  much  larger  than  intermediate  ones. 

This  beautiful  species  is  readily  distinguishable  from  all  that  have  been 
described,  by  its  spinous  base.  Fig.  3,  anterior  face  and  section  of  median  cone, 
3  a,  portion  of  base,  under  side 

Formation  and  locality:  St.  Louis  limestone,  St.  Louis,  Missouri. 

Cladodus  mortifer,  N.  and  W. 

PI.  1,  Fig.  5. 

Only  a  single  tooth,  and  that  much  injured,  represents  this 
species  in  the  collection ;  but  that  is  so  obviously  distinct  from 
all  others,  and  the  characters  which  it  retains  are  so  readily 
recognizable,  that  it  may,  perhaps,  justly  serve  as  a  basis  for  a 
specific    description.      The  summit  of  the  principal  cone  is 
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wanting^  but  enough  of  it  remains  to  show  that  it  was  strongly 
compressed,  with  a  ienticular  section  and  cutting  edges,  was 
marked  with  fine,  sharp  striaB  near  the  base,  and  smooth  above. 
The  lateral  denticles  are  two  in  number  on  either  side,  rela- 
tively large,  and  differing  but  little  in  size.  Like  the  median 
cone  they  are  striated  below,  smooth,  compressed  and  ancipital 
above.  The  outer  pair  must  have  been  nearly  half  the  length 
of  the  middle  cone.  The  base  of  the  tooth  is  of  moderate 
thickness^  in  width  about  equal  to  twice  the  length  of  the 
larger  lateral  denticles. 

In  general  aspect,  the  relative  breadth  and  height,  and  the  number  and  size 
of  the  lateral  denticles,  this  species  bears  considerable  resemblance  to  G.  mira- 
bOis,  Ag.  {Fou.  Foss.,  Vol.  3,  p.  1977  ^^^,  ^ol  3,  Tab,  22  h.fig,  9-13),  but 
that  species  is  more  generally  and  strongly  striated,  and  the  median  cone  has  a 
circular  section  throughout. 

Figure  5.     Anterior  face  of  broken  tooth,  with  section  of  median  cone. 

Formation  and  locality:  Coal  Measures,  Sugar  creek,  Sangamon  county,  Illi- 
nois. 

Cladodus  stenopus,  N.  and  W. 

PI.  1,  Fig.  4,  4  a. 

Teeth  of  medium  size ;  breadth  of  base  slightly  greater  than 
height;  base  laterally  elongated  and  narrow,  semi-elliptical, 
beveled  to  an  edge  behind,  curved  under  before,  where  it  has  a 
broad  but  shallow  sinus ;  median  cone  conical,  with  an  expand- 
ed base,  slightly  curved  backward,  compressed,  both  anterior 
and  posterior  surfaces  flattened,  and  very  finely  and  uniformly 
striated;  lateral  denticles  6-7  on  either  side,  exterior  pair 
much  the  largest,  intermediate  ones,  sub-equal. 

There  are  no  entire  specimens  of  this  species  in  the  collection,  the  denticles 
being  all  more  or  less  truncated.  The  narrow,  smooth,  broadly-sinused  base, 
and  the  median  cone,  with  both  anterior  and  posterior  surfaces  flattened,  and 
yet  not  acutely  angled,  except  near  the  point,  render  it  distinguishable  at  a 
glance,  from  the  species  associated  with  it.     In  size  and  surface  markings  it  is 
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not  unlike  C.  $triatm  Ag,  (loc.  cit.  Jig,  14-17),  but  in  that  species  tbb  base  is 
much  thicker  and  broader,  and  the  median  cone  is  not  compressed. 

Figure  4,  anterior  face  of  mutilated  tooth ;  4  a,  outline  of  base  from  above. 

Formation  and  locality:  St.  Louis  limestone,  Warsaw,  Illinois. 

Cladodus  magnificus,  Tuomey. 

PI.  1,  Fig.  6,  6  a. 
C.  nuignificm:   Tuomey^  2d  report  on  Geology  of  Alabama. 

It  is  probable  that  this  is  the  species  to  which  Prof.  Tuoaoer 
gave  the  above  name,  though  not  quite  certain,  as  he  has  left 
no  description,  and  only  an  exceedingly  rude  wood  cut  to 
guide  us. 

The  median  cone,  in  the  specimens  before  us,  is  very  large 
and  robust,  neariy  as  high  as  the  ba&e  is  broad,  somewhat  com- 
pressed above  and  below,  nearly  cylindrical  in  the  middle, 
without  lateral  angles,  unless  near  the  summit.  It  is  strongly 
and  evenly  striated  longitudinally.  The  base  is  very  large  and 
thick,  truncated  before,  thinning  out  behind,  rather  smooth  on 
both  surfaces;  lateral  cones  conical,  smooth  or  finely  striated, 
about  5  on  either  side,  the  exterior  pair  largest. 

Figure  6,  represents  the  anterior  aspect,  and  6  a,  the  outline  of  the  base 
from  above,  natural  size. 

Formation  and  locality:  Sub-carboniferous  limestone,  Huntsville,  Alabama. 

Cladodus  angulatus,  N.  and  W. 

PI.  1,  Fig.  7,  8,  8«f. 

Teeth  of  medium  size,  robust,  width  slightly  less  than  height; 
base  sub-elliptical,  relatively  thick;  median  cone  conical,  com- 
pressed, sigmoidally  curved,  medial  portion  of  both  anterior  and 
posterior  surfaces  flattened,  giving  the  section  an  angular  out- 
line; both  surfaces  finely  striated  longitudinally;  lateral  den- 
ticles one  and  sometimes  two  on  either  side,  generally  merely 
rudimentary. 
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Most  of  the  specimens  contained  in  the  collection,  which  have  been  grouped 
together  under  the  above  name,  exhibit,  in  the  flattening  of  the  central  portion 
of  the  anterior  and  posterior  surfaces,  a  strongly  marked  character  by  which 
they  may  be  readily  distinguished  from  any  of  the  species  now  or  heretofore 
described.  There  are  other  specimens,  however,  in  which  this  character  is  not 
so  distinctly  visible,  and  which  are  not  unlike  C.  micropus  in  the  form  of  the 
median  cone,  but  have  a  larger  base.  The  teeth  of  C.  turritus  have  also  a  simi- 
larly striated  surface,  and  an  approach  to  the  angular  outline  of  those  under 
consideration,  but  in  that  species  the  lateral  denticles  are  much  larger,  and  the 
base  is  relatively  thinner  and  smaller.  For  the  present,  therefore,  it  seems 
necessary  to  regard  these  teeth  as  specifically  distinct  from  those  with  which 
we  have  compared  them,  but  it  is  by  no  means  certain,  that  by  the  discovery 
of  new  material,  it  will  not  be  shown  hereafter  that  the  teeth  now  described 
under  the  names  of  C.  micropus,  C.  robrntus,  C.  an^ulatuSy  and  C.  turrittts^  form 
portions  of  the  dentition  of  the  same  fish. 

Figure  7,  posterior  face  and  section  of  median  cone;  8  and  8  a,  anterior  face 
and  base  of  another  specimen. 

Fummtian  and  hculitt/:  Keokuk  limestone,  Hamilton  and  Warsaw,  Illinois. 


Cladodus  zygopus,  N.  and  W. 

PI.  1,  Fig.  9,  9  a,  and  10. 

Teeth  small,  as  broad  as  high ;  base  narrow,  with  a  rela- 
tively deep  sinus  in  front,  which  gives  it  somewhat  the  form  of  a 
yoke,  and  has  suggested  the  name  chosen ;  median  cone  conical, 
broad  at  base,  rapidly  narrowed  to  an  acute  summit,  distinctly 
and  evenly  striated  throughout,  curved  backward,  anterior  face 
flattened  and  deeply  excavated  below  by  the  basal  sinus ;  sides 
sharply  angled  below  at  the  junction  of  anterior  and  posterior 
surfaces,  ancipital  towards  the  point,  posterior  face  rounded ; 
lateral  denticles,  two  on  each  side,  sub-equal ;  flattened  before, 
rounded  behind,  striated,  acute. 

This  highly  ornamented  and  pretty  species  belongs  to  a  group  which  includes 
C,  Hibberti^  Ag.,  C.  gracilis  and  C.  costatus,  Nob.  All  of  these  are  small  in 
size,  have  two  lateral  denticles  on  either  side ;  have  a  distinct  sinus  at  the  base 
of  the  median  cone  in  front;  have  the  median  cone  flattened  in  front,  rounded 
posteriorly  with  cutting  edges,  and  marked  with  distinct,  sharp,  longitudinal 
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gtriae.  From  each  of  its  congeniers  C.  Zi/gopns  differs  in  several  important 
characters.  The  basal  sinus  is  deeper  than  in  any  other  species  known.  The 
striation  of  the  surface  is  finer  and  more  crowded  than  in  G.  gracilis  or  C  cos- 
talus.  The  lateral  denticles  not  as  long  and  slender  as  in  0.  gracilis^  nor  as 
broad  and  flat  as  in  C.  coafatua.  In  C.  Ilibberti  the  lateral  cusps  are  much 
more  unequal,  the  median  cone  less  broad  at  base,  and  with  a  very  shallow 
sinus. 

Figures  9  and  9  a,  anterior  face  and  base  of  small  specimen;  10,  anterior 
face  of  a  larger  tooth ;  all  natural  size. 

Formation  and  locality:  Chester  limestone,  Chester,  Illinois. 


Cladodus  ferox,  N.  and  W. 

PI.  I,  Fig.  11  and  11  a. 

Teeth  of  large  size,  breadth  greater  than  height;  base  semi- 
elliptical,  with  a  shallow  sinus  in  front,  smooth  throughout; 
median  cone  slightly  curved  backward,  conical,  with  a  circular 
section,  finely  and  evenly  striated  longitudinally ;  lateral  den- 
ticles about  5  on  either  side;  exterior  pair  one-third  the  height 
of  the  principal  cone,  conical,  acute,  striated  throughout,  diver- 
gent from  median  cone,  and  strongly  curved  backward ;  inter- 
mediate denticles  about  4  on  either  side,  largest,  half  the  size  of 
exterior  pair,  conical,  striated,  projecting  forward. 

The  specimens  of  this  species,  contained  in  the  collection,  do  not  fully  give 
the  form  of  the  principal  cone,  but  it  is  apparently  slender,  conical,  and  acute. 
The  lateral  denticles  are  of  the  same  character,  but  curved  backward  at  very 
difierent  angles ;  the  posterior  pair  being  set  on  the  same  line  with  the  median 
cone,  and  hooked  backward  much  more  than  that,  while  the  intermediate  cones 
are  set  in  advance  of  these,  and  less  curved.  Bristling,  as  these  teeth  did, 
with  a  multitude  of  sharp,  fang-like  denticles,  pointing  in  different  directions, 
they  must  have  been  among  the  most  effective  of  all  the  varied  forms  of  dental 
armament  possessed  by  plagiostomous  fishes.  There  is  no  described  species 
with  which  this  is  liable  to  be  confounded.  The  form  of  the  principal  cone 
was  similar  to  that  of  C.  striat^s^  Ag.,  (^Pois.  Foss.  Vol.  3,  ^>.  197,  Atlas^  Vol. 
3,  tab.  22  t,  figs.  14-17),  but  tbe  striation  of  the  surface  was  finer,  and  the 
number  and  form  of  the  lateral  denticles  quite  different. 

Among  those  associated  with  it  in  the  collection,  perhaps  Cladodus  ^nosusj 
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Nob.,  approaches  it  nearest,  but  while  the  median  cone  of  that  species  is  alike 
conical  and  similarly  striated,  the  lateral  denticles  are  more  numerous,  and  the 
thicker  base,  with  its  beveled  anterior  margin,  roughened  with  a  thousand 
minute  spines,  furnishes  a  character  which  will  serve  to  distinguish  it  at  a 
glance. 

Figure  11,  anterior  face  of  broken  tooth,  with  section  of  median  cone;  11  a, 
base  underside,  natural  size. 

Formation  and  locality:  St.  Louis  limestone,  St.  Louis,  Missouri. 


Cladodus  politus,  N.  and  W. 

PI.  I,   Fig.  12. 

Teeth  small,  as  high  as  broad;  base  flat  below,  nearly 
straight  before,  terminating  in  a  somewhat  acute  edge  poste- 
riorly, and  on  either  side;  median  cone  conical^  very  acute, 
sUghtly  compressed,  without  cutting  edges,  smooth  and  polish- 
ed throughout;  lateral  denticles  one  on  either  side,  with  an 
inner  rudimentary  one,  scarcely  more  than  a  tubucle. 

The  anterior  face  of  C.  Uimnoides  is  nearly  as  smooth  and  highly  polished, 
and,  when  not  fully  exposed,  these  species  might  be  mistaken  for  each  other; 
but  in  C.  politus  the  lateral  cusps  are  not  set  on  the  edge  of  the  base,  are  diver- 
gent, and  a  rudimentary  denticle  is  usually  visible  between  the  exterior  one 
and  the  central  cone. 

There  is  in  the  collection  another  perfectly  smooth  tooth  which  is  scarcely 
distinguishable  from  the  specimens  of  C.  politus^  except  that  it  has  cutting 
edges.  It  may  be  merely  a  variety,  and  at  least  is  too  near  like  it  to  justify  us 
in  making  a  distinct  species  out  of  it  without  more  material.  That  tooth  was 
obtained  at  Honey  creek,'  in  Henderson  county,  from  a  different  geological 
horizon,  and  very  possibly  will  prove  distinct. 

Figure  12,  anterior  aspect,  natural  size. 

Formation  and  locality:  Chester  limestone,  Chester,  Illinois. 

Cladodus  costatus,  N.  and  W. 

PI.  I,  Figs.  13,  13  a. 

Teeth  small ;  base  flat,  thin,  anterior  border  straight,  or 
slightly  convex,  beveled  upward  and  backward  to  the  bases  of 
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the  denticles;  principal  cone  conical  in  outline,  compressed, 
ancipital,  anterior  surface  marked  with  about  6  (3  on  either 
side  of  the  centre)  smooth,  longitudinal  costce,  or  sharp,  coarse, 
prominent  striae,  which  converge  at  the  base  of  the  cone; 
lateral  denticles  two  on  either  side,  conical,  compressed,  and 
marked  like  the  middle  cusp,  with  a  few  prominent  longitudi- 
nal carinae. 

This  is  a  remarkably  neat  little  species,  clearly  distinct  from  any  with  which 
it  is  associated,  or  that  have  been  heretofore  described.  It  is  related,  however, 
to  C.  nihherti,  Ag.,  from  the  limestone  of  Burdie  House,  but  in  that  species 
the  lateral  cusps  are  much  more  unequal  in  size,  and,  like  the  principal  cone, 
are  finely  and  evenly  striated  from  base  to  summit.     * 

There  is  another  small,  compressed,  sparsely  striated  species  in  the  collec- 
tion, from  the  Coal  Measures  of  Indiana  ( C.  gracilis,  Nob.),  but  in  that  the 
central  cusp,  tHough  compressed,  is  narrower,  and  the  lateral  ones  are  long, 
curved  and  cylindrical. 

Figure  13,  13  a,  anterior  face  and  base,  natural  size. 

Formation  and  location:  Chester  limestone,  Cheater,  Illinois. 


Cladodus  turritus,  N.  and  W. 

PI.  1,  Fig.  14. 

Teeth  of  medium  size,  higher  than  long;  base  thin,  flat, 
shorter,  laterally,  than  the  height  of  the  median  cone,  sub- 
elliptical  in  outline,  wider  behind  than  before;  median  cone 
conical,  covering  more  than  half  the  base,  sigmoidally  curved, 
the  point  turned  forward,  compressed,  with  cutting  edges, 
anterior  and  posterior  faces  unequally  arched,  and  often  flat- 
tened along  the  median  line,  producing  an  angular  section, 
both  faces  finely  striated,  striation  of  posterior  surface  strongest; 
lateral  denticles  one  on  either  side,  with  a  rudimentary  tubucle 
between  it  and  the  principal  cone,  nearly  vertical,  compressed, 
acute,  striated,  and  curved  in  the  same  way  as  the  median  cone. 

The  typical  form  of  this  species,  represented  by  Fig.  14,  in  the  narrow,  con- 
ical and  rigid  outline  of  the  central  and  lateral  cusps,  resembles  a  miniature 
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spire  with  two  flankiDg  piDnacles,  a  resemblaooe  which  has  suggested  the  name 
given  it.  The  relative  length  of  the  base  is  less  than  in  any  other  described 
species,  unless  in  (7.  micropus,  which,  though  smaller,  more  curved,  and  with 
less  developed  lateral  denticles,  is  otherwise  not  unlike  it. 

Figure  14,  anterior  face  and  section  of  median  cone,  natural  size. 

FarmcUion  and  locality:  Keokuk  limestone,  Warsaw  and  Nauvoo,  Illinois. 


Cladodus  grandis,  N.  and  W. 

PI.  1,  Figs.  15,   15a. 

Teeth  very  large  and  robust ;  breadth  1  i  times  the  height ; 
base  thick  and  flat,  anterior  border  excavated  by  a  broad  sinus 
beneath  the  median  cone,  and  marked  with  numerous  fine, 
sharp,  vertical  carina)  anterior  to  the  bases  of  the  lateral  den- 
ticles ;  median  cone  robust,  acute,  somewhat  flattened  through- 
out, especially  on  the  anterior  face,  upper  two-thirds  with  a 
lenticular  section  and  cutting  edges,  basal  half  of  anterior  sur- 
face finely  longitudinally  striated,  upper  half  smooth,  two-thirds 
of  posterior  surface  marked  with  stronger  vertical  striae,  which 
converge  to  the  base  of  the  dorsum ;  summit  smooth ;  lateral 
denticles  numerous  (5-8  on  either  side)  and  very  unequal  in 
size ;  exterior  pair  one-fourth  the  length  of  the  principal  cone, 
conical  and  strongly  striated  at  base,  compressed  and  smooth 
at  summit ;  intermediate  ones  sub-equal,  very  small,  striated. 

This  is  the  largest  tooth  of  the  genus  yet  discovered,  and  must  have  formed 
the  armament  of  a  fish  of  formidable  dimensions  and  prowess.  In  one  specimen 
the  principal  cone,  now  somewhat  mutilated,  must  have  been  1}  inches  in  length; 
in  another,  nearly  entire,  the  median  cone  is  1  inch,  1  line  in  length;  the  base 
1  inch,  8  lines  broad. 

From  all  species  hithereto  discovered  this  is  readily  distinguishable.  Ap- 
proaching, by  its  general  aspect  and  fine  striation,  most  nearly  to  C.  Millen,  Ag., 
it  is  widely  separated  from  that  species  by  the  compressed  form  and  trenchant 
edges  of  the  median  cone  and  the  greater  number  and  marked  inequality  of  the 
lateral  denticles.  Of  the  species  with  which  it  is  associated  in  the  collection, 
C.mcupiificus,  Tuomey,  (if  we  have  correctly  identified  that  species),  is  most  like 
it  in  general  aspect  and  nearly  equals  it  in  size;  but  in  C.  magnificus  the  prin- 
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cipal  cone  .is  much  less  compressed,  is  more  strongly  and  generally  striated  and 
the  striae  are  of  very  different  character.  In  G.  grandh  they  are  fine,  acute 
and  often  broken  and  forked,  while  in  C.  magnificus  they  are  stronger,  flattened, 
nearly  continuous  and  parallel.  The  lateral  denticles,  too,  in  C.  magnxJicuA  are 
nearly  smooth,  while  in  (7.  graiidis  they  are  rendered  angular  by  the  strong 
though  few  striae,  which  they  bear. 

Fig.  15  represents  the  anterior  face  of  a  nearly  perfect  tooth;  15a,  a  perfect 
base  of  a  smaller  specimen — both  of  the  natural  size. 

Formation  and  locality :  Chester  limestone,  Chester,  Illinois. 


Cladodus  Lamnoides,  N.  and  W. 

PI.  I,  Figs.  16,  16(1. 

Teeth  small,  height  exceeding  length  of  base;  base  narrow, 
straight  before,  arched  behind,  relatively  thin,  smooth ;  median 
cone  narrow,  conical,  recurved  or  often  doubly  curv^ed,  slightly 
rounded  before,  strongly  so  behind,  very  acute  at  point,  with 
cutting  edges  which  extend  to  near  the  base;  anterior  surface 
smooth;  posterior  face  finely  striated  longitudinally,  except 
near  the  point,  which  is  smooth;  lateral  denticles  two,  one- 
fourth  the  length  of  the  principal  cone,  sub-cylindrical,  acute. 

This  is  a  remarkably  neat  and  graceful  species;  in  form  not  unlike  the  teeth 
of  some  of  the  living  species  of  Lamna.  When  showing  only  the  anterior  sur- 
face of  the  tooth,  it  might  be  mistaken  for  C.  politm;  but  in  that  species  the 
base  is  broader,  the  lateral  denticles  are  double  on  either  side,  and  are  not  set 
on  the  margin  of  the  base. 

Fig.  16  represents  the  posterior  surface,  with  a  section  of  the  median  cone; 
Fig.  16  a  is  a  side  view  of  same  tooth — both  natural  size. 

Formation  and  locality:  Keokuk  limestone,  Warsaw  and  Nauvoo,  Illinois. 

Cladodus  gracilis,  N.  and  W. 

PI.  I,  Fig.  17. 

Teeth  small,  delicate  and  slender  in  all  parts,  height  about 
equal  to  breadth;  median  cone  narrowly  conical  in  outline, 
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acute,  compressed,  with  sharp  lateral* edges,  anterior  surface 
flattened,  middle  and  basal  portions  marked  with  a  few  coarse, 
somewhat  irregular,  sharply  prominent  striae,  summit  smooth; 
lateral  denticles  two  on  each  side,  long,  slender,  nearly  cylin- 
drical, coarsely  striated,  and,  like  the  median  cone,  slightly 
curved  backward. 

It  is  to  be  regretted  that  this  very  peculiar  species  is  not  represented  in  the 
collection  by  more  than  a  single  specimen,  as  it  presents  some  singular  anoma- 
lies of  form.  The  median  cone  is  much  compressed,  with  cutting  edges  from 
summit  to  base,  while  the  lateral  cusps  are  relatively  very  long,  nearly  equal  in 
size,  and  with  a  circular  outline.  They  are  not  unlike  (7.  costatus  in  the  form 
of  the  central  cusps,  yet  the  striation  is  more  irregular.  The  lateral  denticles 
are  much  longer  and  more  slender  and  widely  different,  in  their  section. 

Fig.  17,  anterior  face  and  section  of  median  cone;  natural  size. 

Formation  and  locality :  Coal  Measures,  Posey  county,  Indiana. 


SYNOPSIS    OF    PETALODONT    GENERA. 
Family  PETALODONTII>^,  N.  and  W. 

Teeth  compressed,  transversely  elongated,  crown  with  ante- 
rior and  posterior  surfaces  enameled,  meeting  above  in  a  more 
or  less  acute-angled  edge,  bordered  below  by  imbricating  folds 
of  enamel,  which  encircle  the  crown ;  anterior  crown-face 
generally  convex ;  posterior,  concave ;  root  more  or  less  devel- 
oped, sometimes  large,  sometimes  nearly  obsolete,  bony,  rough, 
tumid. 

1.    Genus  PETALODUS,  Owen. 

"Teeth  transversely  elongated,  much  compressed,  thin,  petal- 
shaped,  cutting  edge  serrated;  base  of  crown,  with  several 
narrow  imbricating  folds  of  enamel,  descending  lower  on  the 
posterior  than  anterior  face;  root  large,  oblong,  thin,  truncated 
below;  lower  edge  obtuse,  tumid.' 


» 
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The  difficulties  which  stand  in  the  way  of  any  attempt  to  establish  generic 
and  specific  distinctions,  among  extinct  plagiostomous  fishes,  from  the  teeth  as 
they  are  usually  found,  detached  from  their  connections  and  scattered  through 
the  rock  containing  them,  are  strikingly  illustrated  by  the  group  of  Petalodoid 
teeth  before  us. 

This  collection  embraces  nearly  one  hundred  specimens,  in  various  states  of 
preservation — many  of  them  beautifully  perfect — which  exhibit  modifications 
of  a  common  type  of  form,  and,  so  far  as  they  have  been  been  examined  micros- 
copically, a  common  structure ;  and  yet  it  is  quite  impossible  to  bring  them  all 
within  the  limits  of  any  one  of  the  allied  genera  established  by  Owen,  Agassiz 
or  McCoy.  Selections  may  be  made  from  them  distinctly  representing  Petaiodm, 
PoJyrhizodus^  Chomatodiis,  etc.;  but  with  these  are  intermediate  forms,  which 
serve  as  connected  links  between  the  others,  and  make  it  difficult,  if  not  impos- 
sible, to  break  the  series  up  into  satisfactory  and  well  defined  generic  groups. 
Doubtless  if  we  could  have  for  study  the  entire  organism  now  so  dimly  shadowed 
forth  in  these  numerous,  variable  and  disconnected  teeth,  we  should  find  in  the 
form,  in  the  complete  dentition  or  in  other  organs — the  fins,  the  spines,  the 
bronchial  openings,  etc. — characters  by  which  the  group  of  fishes  here  repre- 
sented might  be  arranged  in  a  large  number  of  well  defined  genera,  the  commu- 
nity of  form  and  structure  which  their  teeth  exhibit  would  probably  then  be 
shown  to  be  a  family,  and  not  a  generic  character. 

P.  Hastingsi,  Owen  (type).    Sub-carboniferous,  Europe. 

P.  acuminatus^  Ag.     Sub-carboniferous,  Europe. 

P.  destructor^  N.  and  W.     Coal  Measures,  Illinois. 

P.  linguifer^  N.  and  W.     Sub-carboniferous,  Illinois. 

P.  alleghaimnsisy  Leidy.     Coal  Measures,  Penn.  and  Ohio. 


2.    Genus  PETALORYNCHUS,  Ag. 

Teeth  small;  crown  compressed,  thin,  concavo-convex  petal 
shaped,  relatively  higher  and  narrower  than  in  Petalodxis;  im- 
bricating folds  on  posterior  face  forming  a  short,  transverse 
band,  7iot  extending  to  tlie  lateral  angles  of  the  crown;  root  long, 
undivided. 

S.  sagittatusy  Ag. — name  only — (type).  Sub-carb.,  Europe. 
P.  imttacinus^  Ag. — name  only.  Sub-carboniferous,  Europe. 
P.  strUitus,  N.  and  W.     Sub-carboniferous,  Illinois. 
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3.    Genus  CTENOPTYCHIUS,  Ag. 

Teeth  small ;  crown  as  in  Petalodus^  hxU  upper  margin  serrate, 
crenulate  or  dentate;  root  oblong,  rounded,  entire. 

Ct.  seriatus,  Owen  (type).     Sub-carboniferous,  Europe. 

Ct.  ajyicahiSj  Ag.     Sub-carboniferous,  Europe. 

Gt.  setnicircularisy  N.  and  W.     Coal  Measures,  Indiana. 


4.    Genus  ANTLIODUS,  N.  and  W. 

Teeth  transversely  elliptical,  compressed,  concavo-convex ; 
cro^vn  similar  to  that  of  Petalodua;  root  sJiort  or  obsolete. 

A.  mucnniatus,  N.  and  W.     Sub-carboniferous,  Illinois. 
A.  parmdiis,  N.  and  W.     Sub-carboniferous,  Illinois. 
A.  similisj  N.  and  W.     Sub-carboniferous,  Illinois. 
A,  cuckIIuSj  N.  and  W.     Sub-carboniferous,  Illinois. 
A.  polUuSj  N.  and  W.     Sub-carboniferous,  Illinois. 
A.  minuttls,  N.  and  W.     Sub-carboniferous,  Illinois. 
A.  simplexy  N.  and  W.     Sub-carboniferous,  Illinois. 
A.  sxdcatusj  N.  and  W.     Sub-carboniferous,  Illinois. 
A.  robust^is,  N.  and  W.     Sub-carboniferous,  Illinois. 

Probably  Cfiofnatodiis  truncatusy  Ag.,  {McCoy  Brit,  Palceoz. 
Foss.y  p,  618,  pL  3  c,  Jig.  1)  and  Chom.  linearis,  Ag.,  the  speci- 
men figured  Poiss.  Foss.  Atlas,  pi.  12,  fig.  5,  should^be  included 
in  this  genus. 

5.    Genus  DACTYLODUS,  N.  and  W. 

Crown  as  in  Petalodus;  root  conspicuous  and  divided  into  a 
numher  of  radicles. 

D.  princeps,  N.  and  W.,  (type) .    Sub-carboniferous,  Illinois. 

D.  lobaiusy  N.  and  W.     Sub-carboniferous,  Illinois. 

D.  inflexus,  N.  and  W.     Sub-carboniferous,  Illinois. 

—5 


34  PALAEONTOLOGY   OF   ILLINOIS. 

D.  dujitatm^  N.  and  W.     Sub-carboniferous,  Illinois. 
[CtenopiJ/cJiius  digitatns,  Leidj-.) 

6.    Genus  POLYRHIZODUS,  McCoy. 

Crown  having  general  structure  of  PetalodvSy  but  much  more 
elongated,  transversely  lower,  and  relatively  thicker,  as  in 
Chainatochia;  root  divided  into  numerous  short ,  robust  radicles. 

P,  magnusj  McCoy,  (type).     Sub-carboniferous,  Gt.  Britain. 
P.  2>orosus^  N.  and  W.     Sub-carboniferous,  Illinois. 
P.  deutatusy  N.  and  W.     Sub-carboniferous,  Illinois. 
P.  pontieulus^  N.  and  W.     Sub-carboniferous,  Illinois. 
(P.  inmUuSj  McCoy,  is  a  Helodiis.) 

7.    Genus  CHOMATODUS,  Ag. 

Teeth  transversely  much  elongated,  compressed  and  de- 
pressed, crown  having  the  homologous  parts  of  JFktalodiis  and 
the  form  and  structure  of  Pjil)jrhizodtis ;  root  short,  sometimes 
obsolete,  undivided. 

Ch.  linearis,  Ag.  (type).     Sub-carboniferous,  Europe. 
Ch,  gracillimus,  N.  and  W.     Sub-carboniferous,  Illinois. 
Ch.  crdtellus,  N.  and  W.     Sub-carboniferous,  Illinois. 
Ch.  loriformuSy  N.  and  W.     Sub-carboniferous,  Illinois. 
Ch.  molaris,  N.  and  W.     Sub-carboniferous,  Illinois. 
Ch.  pnsillus,  N.  and  W.     Sub-carboniferous,  Illinois. 
Ch.  affinis,  N.  and  W.     Sub-carboniferous,  Illinois. 
Ch.  angularis,  N.  and  W.     Sub-carboniferous,  Illinois. 
Ch.  mnltijdicatiis,  N.  and  W.     Sub-carboniferous,  Illinois. 
Ch.  elegans,  N.  and  W.     Sub-carboniferous,  Illinois. 
Ch.  vennstns,  Leidy.     Sub-carboniferous,  Illinois. 
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Genus  PETALODUS,  Owen. 
Petalodus  destructor,  N.  and  W. 

PI.  II,  Figs.  1  and  3. 

Teeth  large ;  crown  sharped,  compressed,  more  or  less  arched 
laterally,  rhomboidal  in  form,  with  curved  outlines,  somewhat 
acumenate  at  apex;  cutting  edge  very  sharp,  crenate;  ante- 
rior face  smooth  and  polished,  broadly  rhomboidal,  lateral 
angles  very  acute,  upper  one  slightly  rounded,  lower  one  broadly 
so;  posterior  surface  one-third  to  one-half  higher  than  anterior 
face,  smooth  and  polished,  terminating  below,  like  the  anterior 
surface,  in  a  band  of  5-6  imbricated  folds,  which  are  broader 
and  more  strongly  marked  behind  than  before;  root  nearly 
smooth,  broad,  and  compressed  above,  narrowed  and  thickened 
below,  where  it  is  rounded,  and  deflected  forward;  posterior 
face  about  the  height  of  the  posterior  face  of  curve;  anterior 
face  one-third  higher. 

Entire  length  of  a  large  specimen,  2  inches,  3  lines ;  height 
of  posterior  surface  of  crown,  including  basal  folds,  1  inch,  3 
lines^  of  anterior  surface,  9  lines ;  breadth,  1  inch,  9  lines ; 
length  of  root,  anterior  surface,  1  inch,  6  lines;  of  posterior 
face,  1  inch. 

These  large  and  fine  teeth,  as  will  be  seen  by  reference  to  the  figures  given, 
must  have  formed  the  dental  armament  of  one  of  the  most  formidable  of  the 
Carboniferous  Placoids,  and  the  equal  in  size  and  prowess  to  the  gigantic  Sau- 
roids  of  that  age. 

In  some  specimens,  included  in  the  collection,  the  crown  is  an  inch  in  height 
by  one  and  a  half  inches  in  breadth — equaling  in  size  the  teeth  of  the  largest 
living  species  of  Carcharias,  while  the  root,  comprising  half  the  tooth,  buried 
in  the  integuments,  must  have  given  to  the  trenchant  crown  a  firmness  and 
efficiency  far  greater  than  that  of  any  of  the  modern  shark's  teeth,  which  have 
only  a  short  tuberous  base. 

Some  of  the  specimens  show  much  wear,  but  still  retain  the  sharpness  of 
cutting  edges.  This  would  seem  to  show  that  the  teeth  of  the  opposite  jaws 
shut  together  like  a  pair  of  shears,  and  the  attrition  which  they  suffered  served 
only  to  keep  them  in  order. 
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The  general  form  of  the  crown  varies  much  in  some  instances;  as  in  that 
represented  in  Fig.  3,  it  is  only  half  the  usual  height.  In  other  respects,  no 
difference  is  discernable  between  that  and  the  others;  and  there  is  scarcely 
room  for  a  doubt  that  both  forms  belonged  to  the  same  species,  possibly  to  the 
same  individual,  the  difference  being  due  to  the  place  held  by  the  different 
teeth  in  the  series,  with  which  each  jaw  was  furnished. 

The  striation  of  the  edge  is  usually  very  distinct  and  regular.  It  is  pro- 
duced by  the  exposure  of  the  calciguous  tubes  of  the  enamel,  which  are 
arranged  in  a  series  directed  toward  the  edge,  and  are  here  much  larger  than 
elsewhere.  In  unworn  teeth  the  striae  are  very  short,  the  tubes  of  the  anterior 
and  posterior  surfaces  being  exactly  opposite;  their  points  of  junction  forming 
depressions  on  the  edge.  The  crenulation  thus  produced,  is,  in  young  teeth, 
beautifully  regular;  in  older  and  worn  ones  it  becomes  irregular  and  at  length 
obsolete.  When  the  polished  enamel  coating  of  the  anterior  and  posterior 
faces  is  worn  off,  a  dotted  surface  is  exposed  similar  to  that  of  Psammodus. 
This  appearance  is  due  to  the  cutting  across  of  the  calciguous  tubes,  w^hich 
appear  to  be  set  here  at  right  angles  to  the  surfaces.  These  dots  are  particu- 
larly noticeable  on  the  basal  folds  in  worn  specimens. 

The  interior  of  the  tooth  is  quite  dense  and  hard,  but  exhibits  an  irregular 
cellular  structure.  The  root  is  more  spongy,  and  in  some  cases  seems  to  have 
been  imperfectly  ossified. 

The  described  species  of  Petalodus^  to  which  this  is  most  like,  are  P.  acumi- 
natus,  Ag.,  {Poiss.  Foss.  Vol  3, pp.  108, 174,  T,  19,/.  11-13),  (McCoy,  Brit. 
Palseozoicj  Poss.  p.  635,  PL  3  ^,  Fif/.  4),  and  P.  AUeghanieims,  Leidy.  ^(Jour, 
Acad.  Nat.  Set.  Phlla.,  2d  series.  Vol.  3,;?.  161,  PL  16,/.  4,  5  and  6.)  The  one 
from  the  Carboniferous  limestone  of  England,  and  the  other  from  the  Coal 
Measures  of  Pennsylvania.  From  the  first  it  differs  in  the  greater  relative 
height  of  the  crown,  and  the  longer  and  narrower  root.  From  the  second  it  is 
possibly  not  specifically  distinct,  as  we  only  know  that  through  the  single  speci- 
men figured  and  described  by  Dr.  Leidy.  If  that  specimen  is  a  fair  represen- 
tation of  P.  AUeyhamensis,  our  species  may  be  distinguished  from  it  by  its 
crown,  which  is  more  pointed  above,  and  much  less  arched  laterally;  and  by 
the  root,  which  is  longer  and  narrower.  It  should  be  said,  however,  that  we 
have  every  reason  to  believe  that  the  teeth  of  Petalodus^  from  the  different 
portions  of  the  mouth,  are  considerably  different  in  form,  and  it  is  not  at  all 
unlikely  that  the  discrepancies  between  Dr.  Liedy's  specimens  and  ours  will 
prove  to  be  insufficient  grounds  on  which  to  establish  a  specific  distinction. 

Figures  1,  1  o,  and  2,  2  «,  represent  anterior  and  posterior  views  of  the 
crowns  of  two  mature  teeth ;  2  i,  the  root  anterior  surface ;  2c,  profile  section; 
Fig.  3,  a  small  and  low  crown  anterior  face,  all  natural  size. 

Formation  and  locality:  Coal  Measure  limestones  of  Springfield,  La  Salle 
and  Sugar  creek,  Illinois. 
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Petalodus  linguifer,  N.  and  W. 

PI.  II,  Figs.  4,  4  a,  4  6,  0,  5  a,  5  6,  5  c. 

Teeth  large/  broader  than  high;  orown  three  times  as  broad 
as  high,  straight  or  very  slightly  arched  laterally,  cutting  edge 
broadly  and  nearly  evenly  arched,  apiculate  at  the  summit, 
strongly  striated  before,  less  so  behind,  finely  crenulated;  ante- 
rior surface  very  broadly  rhomboidal,  highly  polished;  basal 
imbricated  folds  narrow;  posterior  face  slightly  higher  than 
anterior,  like  that  broad,  rhomboidal  in  outline,  smooth  and 
highly  polished,  much  arched  vertically,  very  slightly  so  later- 
ally, bordered  below  by  a  broad  band  of  7-8  imbricating  folds 
of  enamel;  root  smooth  except  where  peirced  by  the  nutrient 
vessels,  accurately  tongue-shaped,  rounded  below,  posterior  face 
equal  in  height  to  the  posterior  face  of  the  crown,  including 
basal  folds;  anterior  face  one-third  the  higher.  Total  height 
of  tooth,  12  lines;  breadth,  18  Lines. 

In  the  form  of  the  crown,  these  teeth  bear  considerable  resemblance  to  those 
of  P.  acuminatuSy  Ag.,  bat  differ  in  having  the  upper  lines  of  their  rhombic 
outline  convex  instead  of  concave  ;  the  root,  too,  ip  less  wide.  In  P.  acumina- 
ta— as  would  appear  from  the  figures  of  Agassiz  and  McCoy — it  is  as  broad 
where  it  unites  with  the  crown,  as  the  crown  itself;  while  in  P.  linguifer  it  is 
much  narrower,  and  is  precisely  of  the  form  of  the  terminal  half  of  the  human 
tongue.  In  the  very  beautiful  and  perfect  specimen  from  Pope  county,  (Fig. 
4),  the  tongue-like  root  is  broader  than  in  those  from  Chester,  (Figs.  5,  5c), 
but  is  still  much  narrower  than  in  the  described  specimens  of  P.  acuminatum. 

It  is,  perhaps,  possible  that  the  Chester  specimen  should  constitute  a  distinct 
species,  but  with  the  exception  of  the  difference  in  the  form  of  the  root,  they 
seem  to  be  alike. 

It  will  be  seen  from  the  sections  given  (Figs.  5  ^,  5  c)  of  two  specimens 
from  the  Chester  limestone,  that  they  show  a  marked  difference  in  the  relative 
height  of  the  crown,  but  this  is  a  character  which  Lb  particularly  inconstant^in 
all  the  species  of  Petalodus. 

Figures  4  and  4  a,  a  perfect  specimen  from  Pope  county,  seen  from  behind 
and  above ;  4  &,  section  of  same ;  5,  5  a  and  5  6,  anterior  and  posterior  faces, 
and  section  of  a  worn  specimen  from  Chester ;  5  c,  profile  section  of  another 
Chester  specimen. 

Formation  and  locality:  Chester  limestone,  Chester  and  Pope  county,  Illinois. 
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Genus  ANTLIODUS,  N.  and  W. 
Antliodus  mucronatus,  N.  and  W. 

PI.  II,  Figs.  6,  6  a,66. 

• 

Teeth  small,  robust,  broader  than  high,  i)osterior  crown  face 
lenticular  in  outline,  with  very  sliarp  angles,  concave  vertically 
and  laterally,  smooth  or  very  finely  striated  vertically  under 
the  lens;  superior  border  regularly  arched,  finely  crenulated; 
basal  folds  about  5,  uppeY  one  nearly  equaling  the  lower  four 
in  breadth,  forming  a  narrow,  prominent,  bow-shaped  ridge; 
anterior  surface  equal  in  height  to  posterior,  strongly  arched 
laterally,  vertically  concave  below,  arched  above ;  basal  ridge 
a  sharp  prominent  angle,  without  distinct  folds ;  base  arched 
laterally,  strongly  concave  vertically,  smooth;  root  two-thirds 
as  wide  as  the  crown,  apparently  divided  into  several  radicles. 

A  very  distinct  and  neat  species,  characterized  by  its  low,  thick,  and  strongly 
arched  crown,  terminating  laterally  in  very  acute  depressed  points. 

Figures  6,  6  a,  6  6,  represent  front  and  rear  views,  with  profile,  natural  size. 

Formation  and  locality:  St.  Louis  limestone,  Alton,  Illinois. 

Antliodus  parvulus,  N.  and  W. 

Pl.  11,  Figs.  7,   7  a. 

Teeth  small,  elliptical  in  outline,  height  two-thirds  the 
breadth;  cutting  edge  regularly  arched,  crenulated;  anterior 
surface  of  crown  just  half  the  height  of  the  tooth  exclusive  of 
the  rudimentary  root,  smooth  and  polished,  except  along  the 
upper  border,  where  it  is  striated,  terminating  below  in  a  bow 
shaped  coronal  ridge ;  posterior  surface  concave,  higher  than 
anterior,  smooth  with  the  exception  of  the  stria3  along  the 
cutting  edge ;  root  nearly  obsolete,  existing  only  as  a  narrow 
fringe  below  the  central  two-thirds  of  the  crown.  Height  4 
lines ;  breadth  6  lines. 
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This  elegant  little  species  resembles,  ia  size  and  outline,  A,  mtnuhiSj  but  is 
readily  distinguishable  from  it  by  its  diseernible,  though  small,  root,  and  the 
greater  relative  height  of  the  anterior  face  of  the  crown — differences  distinctly 
shown  in  the  profiles  of  the  two  species. 

Figures  7  and  7  a,  represent,  respectively,  the  anterior  and  posterior  faces, 
and  the  profile,  natural  size. 

Formation  and  locality:  Burlington  limestone,  Quinoy,  Illinois. 


Antliodus  ROBUSTtJS,  N.  and  W, 

Plate  II,  Figs.  9,  9  a,  96,  9c 

Teeth  of  medium  size,  thick  and  massive,  much  broader  than 
high ;  crown  twice  as  broad  as  high,  upper  margin  regularly 
arched,  somewhat  rounded,  obtuse  and  porous;  anterior  surface 
semi-elliptical,  half  the  height  of  tooth,  regularly  arched  verti- 
cally and  laterally,  smooth  and  polished,  in  its  normal  state, 
except  along  the  upper  margin,  where  it  is  striated  by  the  ex- 
posed enamel  tubes;  below  these  tubes  inosculate,  producing  a 
reticulated,  still  lower  a  dotted  porosity;  anterior  coronal  ridge 
narrow,  bow-shaped,  prominent,  and  showing  several  folds  of 
enamel;  posterior  surface  smooth,  regularly  concave  in  both 
directions,  one-third  higher  than  anterior  face,  exclusive  of  the 
broad  coronal  ridge,  which  is  arched  doVnward  or  slightly  bow- 
shaped,  showing  5-G  distinct  imbricating  folds,  of  which  the 
upper  one  is  much  the  broadest;  base  nearly  smooth;  root  two- 
thirds  the  entire  breadth  of  the  tooth,  very  short,  slightly  pro- 
jecting below  the  posterior  coronal  ridge,  tubercled  or  rough- 
ened, not  divided. 

This,  and  the  other  species  of  the  short-rooted  group  of  Petalodonts^  to  which 
it  helongs,  exhibit  the  singular  feature  of  a  crown  which  is  essentially  that  of 
the  typical  species  of  Petalodus,  but  having  the  jroot,  so  conspicuous  in  those 
species,  dwarfed  to  a  mere  tuberculated  ridge,  set  on  the  base,  as  in  the  present 
species.  A,  parvulm,  A.  cucullusy  etc. — or  still  more  rudimentary  or  wholly 
wanting,  as  in  A.  simplex  and  A.  mintUus, 

That  this  departure  from  the  normal  type,  in  the  form  of  the  teeth,  was  asso- 
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dated  with  various  other  modifications  of  the  structure  of  the  fishes  to  which 
they  helong,  hy  which  their  whole  economy  was  changed,  there  can  he  no  doubt. 
We  have,  therefore,  felt  justified  in  placing  them  in  a  generic  group  by  them- 
selves. 

Figs.  9,  9tt,  9 1  and  9  c  represent  the  anterior  and  posterior  surface,  side  view 
and  profile  of  a  large  specimen  from  the  Chester  limestone. 

Formation  and  locality:  Chester  limestone,  Chester,  Illinois. 


Genus  PETALORHYNCHUS,  Ag. 
Petalorhynchus  striatus,  N.  and  W. 

PI,  II,  Fig3,  8,  8  a,  8  6. 

Teeth  small  and  thin;  crown  sub-pentagonal  iu  outline,  flat 
or  slightly  arched  laterally,  summit  sloping  either  way  to  two 
lateral  angles  Avhere  the  tooth  is  broadest,  thence  the  sides  con- 
verge to  the  basal  folds ;  cutting  edge  sharp,  finely  and  rather 
irregularly  crenulate ;  anterior  surface  slightly  less  high  than 
the  posterior,  central  portion  raised  into  a  broadly  rounded 
vertical  ridge,  bordered  by  parallel  shallow  depressions,  upper 
two-thirds  uniformly  marked  by  fine  vertical  or  divergent 
striae,  showing  the  courses  of  the  calcigerous  tubes,  w^hich  are 
somewhat  branched;  basal  folds  few,  (2-3),  strong  mesial 
angle  turned  up  instead  of  down;  posterior  surface  plane, 
slightly  curved  backward  at  the  base,  smooth  below,  striated 
above;  imbricated  folds  at  base  2-3,  broad,  nearly  straight,  and 
horizontal;  root  unknown. 

This  unique  and  pretty  species  bears  a  distinct  resemblance  to  P.  sagittatun^ 
Ag.  {McCoy  Brit.  Pulaeoz.  Fobs,  p.  636,  PL  3  *,yf<7.  2,  3),  but  may  be  readily 
distinguished  from  it  by  its  thin,  flat  crown,  so  distinctly  and  peculiarly  striated; 
the  reversed  basal  angle  of  the  anterior  surface,  etc. 

Figures  8,  8  a,  8  i,  arc  views  of  the  front  and  rear  faces  of  the  crown,  and 
section,  all  natural  size. 

Formation  atifi  locality:  Burlington  limestone,  Quincy.  Illinois. 
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Antliodus  similis,  N.  and  W. 

PI.  II,  Figs.  10,  10a. 

Teeth  rather  small,  thick  and  strong;  crown  twice  as  hroad 
as  high,  upper  margin  regularly  arched^  obtuse  or  sub-acute; 
anterior  surface  semi-elliptical,  not  quite  half  the  height  of  the 
tooth,  arched  both  vertically  and  laterally,  smooth  and  polished 
except  where  worn ;  upper  margin  striated,  lower  slightly  bow- 
shaped  ;  posterior  surface  rather  more  than  twice  the  height  of 
the  anterior,  curved  in  both  directions ;  lower  margin  marked 
with  fine,  imbricating  folds,  and  forming  a  thin,  prominent 
edge ;  root  short,  thick. 

This  species  approaches  very  nearly,  in  form,  to  A,  robusttts,  but  is  smaller, 
and  the  angle  firmed  at  the  edge  of  the  crown,  by  the  anterior  and  posterior 
surfaces,  is  larger,  giving  to  the  tooth,  as  it  stands  vertically,  a  somewhat  flatter 
top.  This  difierence  is  most  clearly  seen  in  the  profile  sections  of  the  two 
species.  The  root  also  projects  more  anteriorly.  So  like,  however,  are  the  two 
species,  that  if  they  had  been  found  at  the  same  geological  horizon,  they  would 
with  propriety  have  been  considered  mere  variations  in  form,  of  one  and  the 
same  species. 

Figs.  10  and  10  a  represent  the  anterior  face  and  profile  section  of  the  nat- 
ural size. 

Formation  and  hcalxty:  Keokuk  limestone,  Warsaw,  Illinois. 

Antuodus  cucullus,  N.  and  W. 

PI.  Ill,  Figs.  1,   la,   16. 

Teeth  of  rather  large  size,  robust,  elliptical  in  outline,  much 
broader  than  high,  superior  border  regularly  arched,  thickened, 
rounded,  striated  and  obtuse;  posterior  face  of  crown  sub-ellip- 
tical, smooth,  terminated  below  by  a  broad,  flattened  coronal 
ridge,  which  is  arched  downward  and  marked  indistinctly  with 
imbricating  folds;  anterior  face  of  crown  lenticular  in  outline, 
half  the  height  of  posterior  face,  regularly  arched  laterally, 
terminating  in  long,  acute  points,  slightly  concave  vertically, 

—6 
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bounded  by  prominent  ridges,  one  formed  by  a  thickening  of 
the  superior  border,  the  other  the  basal  ridge.  The  latter  is 
slightly  bow-shaped  and  faintly  marked  with  parallel  folds ; 
base  very  smooth,  slightly  arched  laterally ;  root  three-fourths 
the  breadth  of  crown,  very  short,  scarcely  reaching  the  lower 
border  of  the  posterior  coronal  ridge,  rough  and  irregular, 
somewhat  divided  into  rudimentarv  radicles. 

Thifl  species  resembles,  in  its  general  aspects,  A.  robuttus,  bat  is  readily  dis- 
tinguishable from  it  by  its  thickened  edge.  it«  concave  anterior  face,  broader 
base,  shorter  root.  etc.  Its  profile,  nearly  that  of  the  ladies'  bonnets  now  in 
fashion  (1860^.  has  snggetfted  the  name  given  it. 

Figs.  1 ,  la,  16  represent  both  faces  and  profile,  natural  siae. 

Formation  and  localt'ty :  Keokok  limestone,  Naavoo,  Illinois. 


AxTUODUS  POUTUS,  N.  and  W. 

PI.  III.  Figs.  2,  2«. 

Teeth  small^  thick,  exceedingly  hard  and  dense,  elliptical  in 
form ;  superior  border  of  crown  regularly  arched,  truncated  and 
slightly  furrowed;  posterior  surface  smooth  and  polished,  ellip- 
tical in  outline,  concave  vertically,  straight  laterally;  coronal 
folds  numerous,  broad,  flat,  evenly  arched  downward;  anterior 
surface  lenticular,  long-pointed  laterally,  one-half  the  height 
of  the  posterior  surface,  straight  or  slightly  curved  vertically, 
arched  laterally;  anterior  coronal  ridge  sub-acute,  narrow, 
prominent,  and  marked  with  several  fine,  parallel,  enamel 
folds ;  base  sub-elliptical  in  outline,  smooth ;  root  rudimentary, 
forming  a  prominent  tuberculated  ridge  as  long  as  half  the 
breadth  of  the  tooth,  set  in  the  base  near  its  lower  border; 
under  the  lens  the  structure  appears  very  dense  and  close 
throughout^,  a  few  pores  opening  along  the  borders  of  the  supe- 
rior marginal  sulcus. 

This,  and  the  closely  allied  A.  mdcatus,  are  among  the  most  interesting  species 
represented  in  the  collection.     Their  relations  to  some  of  the  nearly  rootless 
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forms  which  we  have  described,  such  as  A.  cucuUus,  etc.,  are  close,  as  is  evinced 
by  their  general  resemblance  of  form  and  the  perfect  correspondence  in  all  their 
homologous  parts  -,  but  in  A,  politus  the  thickened  edge  of  those  species  with 
which  we  have  compared  it  is  truncated  and  even  sulcated,  the  margins  of  the 
sulcus  being  composed  of  denser  tissue  and  wearing  less  rapidly.  The  office  of 
the  tooth  was  plainly  that  of  a  grinder,  the  triturating  surface  being  fitted  for  its 
duty  as  in  the  ruminants,  rodents,  pachyderms,  etc.,  by  the  alternation  of  harder 
with  softer  bands  of  dental  tissue. 

The  entire  tooth  is  excessively  hard  and  dense,  showing  an  interesting  adap- 
tation to  the  purposes  it  was  intended  to  subserve. 

Figs.  2,  2  a  represent  the  posterior  aspect  and  profile  of  an  average  sized 
tooth,  natural  size. 

Formation  and  locality:  Keokuk  limestone,  Warsaw  and  Nauvoo,  IHinois. 


Antliodus  minutus,  N.  and  W. 

PI.  Ill,  Figs.  3,  3a,  36. 

Teeth  very  small  and  thin;  root  rudimentary  or  obsolete; 
crown  elliptical  in  outline,  cutting  edge  uniformly  arched  and 
finely  crenulated;  posterior  surface  occupying  half  the  height 
of  the  tooth,  concave  vertically  and  horizontally,  smooth  and 
polished  throughout  except  along  the  superior  margin,  where 
it  is  striated  to  the  cutting  edge;  posterior  basilar  imbricated 
folds  4-5,  distinctly  marked  and  occupying  the  lower  half  of 
the  posterior  surface ;  anterior  face  of  crown  very  narrow,  form- 
ing scarcely  more  than  one-fourth  of  the  antero-inferior  surface, 
inclined  to  the  inferior  surface  at  an  angle  little  greater  than  a 
right  angle,  smooth  and  polished,  terminating  below  in  a  single 
prominent  basal  ridge,  which  is  arched  parallel  with  the  cut- 
ting edge ;  inferior  surface  of  the  tooth  roughened  for  its  attach- 
ment to  the  integuments,  and  showing,  in  a  few  low  tubercles, 
the  rudiments  of  the  root;  length  6  lines;  height  3  lines. 

This  beautiful  little  tooth  is  remarkable  for  the  entire  absence  of  a  root.  It 
seems  to  have  been  attached  to  the  jaw  by  a  roughened  surface,  occupying  the 
interval  between  the  anterior  and  posterior  coronal  folds,  which  are  very  widely 
separated.     The  character  would  exclude  the  species  from  the  genus  PetaloduSy 
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as  defined  by  Owen;  but  with  that  exception  there  could  Bcaroely  be  a  more 
perfect  type. 

Of  the  figures  given,  figure  3  represents  the  posterior  surface,  natural  size; 
3a  the  same,  enlarged  to  two  diameters;  36  profile  or  section  through  the  cen- 
ter of  tooth,  also  twice  the  size  of  nature. 

Formation  and  locality :  Keokuk  limestone,  Warsaw,  Illinois. 


Antliodus  simplex,  N.  and  W. 

PI.  Ill,  Figs.  4,  4  a. 

Teeth  small,  long-elliptical  in  outline,  superior  border  arched, 
acute,  striated  on  the  anterior  side,  dotted  posteriorly;  posterior 
face,  long-elliptical,  smooth  and  porous  throughout,  slightly 
arched  virtically,  laterally  straight,  bordered  below  by  a  narrow 
and  low  coronal  ridge;  Q,nterior  surface  half  the  height  of  pos- 
terior, nearly  straight  vertically,  and  in  the  central  portion 
laterally,  toward  either  side  regularly  arched,  upper  two-thirds 
finely  striated  vertically;  anterior  basal  ridge  low,  simple,  nearly 
straight;  base  occupying  half  the  anterior  aspect  of  the  tooth, 
slightly  arched  both  ways,  inclined  at  right  angles  with  the 
anterior  face  of  crown,  roughened  in  the  place  occupied  by  the 
root  in  the  species;  root,  none. 

The  only  specimen  of  this  species  in  the  collection  is  somewhat  worn,  hut  is 
sufficient  to  indicate  its  entire  distinctness  from  all  others  described.  The 
posterior  face  has  been  exposed  to  long  wear,  when  on  the  jaw,  and  the  normal 
character  of  this  surface  can  hardly  be  deduced  from  it.  It  is  now  regularly 
dotted  all  over  with  the  ends  of  the  enamel  tubes,  precisely  as  in  Psammodus, 
As  has  been  mentioned,  all  the  Petalodonts,  when  much  worn,  present  some-- 
thing  of  this  appearance.  In  this  species  it  is  more  marked,  however,  than  in 
any  other,  and  evidently  depends  on  a  peculiarity  in  the  microscopic  structure 
of  the  crown.  The  cutting  edge  is  quite  thin,  and  the  porosity  of  its  posterior 
surface  is  occasioned  by  the  uniform  direction  of  the  enamel  tubes.  These  are 
set  parallel  with  the  slope  of  the  anterior  face,  marking  that  face  with  vertical 
striae,  but  dotting  the  posterior  face  with  their  ends  cut  obliquely. 

Fig.  4  represents  an  anterior  view  of  tooth ;  Fig.  4  a,  a  profile  section — ^both 
natural  size. 

Formation  and  locality:  Burlington  limestone,  Burlington,  Iowa. 
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Antliodus  sulcatus,  N.  and  W. 

PI.  m,  Fig.  5,  5  a. 

Teeth  of  medium  size,  broad,  thin,  flattened,  with  an  ellip- 
tical outline;  posterior  face  long,  elliptical,  smooth,  less  than 
half  as  high  as  broad,  slightly  concave  vertically,  laterally 
straight,  superior  margin  regularly  arched,  truncated,  and 
slightly  sulcated,  sulcus  about  one-sixth  the  height  of  the  face, 
its  posterior  margin  lowest,  both  margins  porous  and  roughened 
by  the  terminations  of  the  vertical  enamel  tubes ;  coronal  ridge 
regularly  curved  downward,  narrow,  not  prominent,  showing 
about  three  imbricating  folds ;  posterior  face  broader  than  ante- 
rior, elliptical  in  outline,  very  slightly  arched  vertically  and 
horizontally,  rough ;  coronal  ridge  wanting ;  base  narrow  and 
roughened  with  the  rudimentary  root. 

Much  like  the  preceding  species  in  general  aspect  but  broader,  thinner  and 
more  distinctly  sulcate;  anterior  face  more  flattened. 

Figures  5,  5  a,  represent  the  posterior  face  and  section,  natural  size. 

Formation  and  locality:  Keokuk  limestone,  Warsaw,  Illinois. 

Genus  DACTYLODUS,  N.  and  W. 
Dactylodus  princeps,  N.  and  W. 

PI.  Ill,  Figs.  6,  6 «,  6  6. 

Teeth  large  and  robust,  slightly  higher  than  broad ;  superior 
border  of  crown  regularly  arched,  obtuse  and  porous ;  anterior 
face  three-tenths  of  the  height  of  the  tooth,  sloped  downward 
at  an  angle  of  about  30°,  to  an  obtuse  transverse  ridge,  surface 
smooth  and  gently  arched  horizontally ;  posterior  face  imper- 
fectly elliptical,  nearly  flat,  smooth,  in  weathered  specimens 
more  or  less  porous,  about  twice  arf  high  as  the  anterior  face, 
bounded  below  by  a  thick  coronal  ridge,  obscurely  marked  with 
imbricating  folds.     This  ridge  is  somewhat  bow-shaped,  termi- 
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nating  in  the  prominent  lateral  angles.  The  root  is  large  and 
thick  two-thirds  the  breadth,  and  nearly  the  height  of  the 
crown.  *Its  posterior  face  is  flattened,  the  anterior  slightly 
arched  both  ways.  It  is  divided  nearly  to  the  crown  into  five 
finger-like  rootlets,  of  which  the  two  external  ones  are  shortest 
and  most  robust. 

These  remarkable  teeth  differ  widely  from  any  hitherto  described,  in  the  long 
fangs  in  which  the  root  terminates;  in  this  respect  being  more  like  the  teeth  of 
mammals  than  fishes.  The  crown,  however,  is  essentially  that  of  Petalodus, 
and  there  can  be  no  doubt  that  they  once  belonged  to  a  plagiostomous  fish  of 
the  same  family  as  the  typical  Petalodi. 

Prof.  McCoy  has  described  some  petalodont  teeth,  from  the  same  horizon 
with  these,  under  the  name  of  Polyrhizodu^t,  which  also  have  roots  divided  into 
several  fangs;  and  other  similar  species  will  be  found  represented  in  PL  iii,  and 
described  in  the  following  pages.  As  will  be  shown  hereafter,  McCoy's  Po/y- 
rkizodus  has  much  in  common  with  Petalodus.  This  affinity  is  also  indicated  * 
by  the  species  before  us,  and  Z>.  hbattls,  both  being  still  more  like  the  teeth  on 
which  Owen  founded  his  genus  Petalodus ;  and  yet  they  have  larger  and  more 
distinct  fangs. 

The  only  specimen  of  D.  princeps  in  the  collection  is,  unfortunately,  some- 
what worn  and  weathered,  and  its  external  surface  has  been^n  part  removed. 
It  is,  therefore,  impossible  to  decide  from  that  alone,  whether  in  its  normal  state 
it  exhibited  any  decided  departure  from  Petalodus.  It  now  shows  near  the 
summit  of  the  crown  a  more  porous  structure  than  most  species  of  that  ^nus 
in  their  perfect  condition.  As  has  been  remarked,  however,  in  the  description 
of  Petalodus  destructor^  where  the  cutting  edge  of  the  crown  is  much  worn, 
and  the  polished  enamel  coating  of  either  face  is  removed,  nothing  but  a  dotted 
porous  surface  is  seen ;  the  longer  calciguous  tubes  which  compose  the  edge 
being  removed  or  worn  down,  so  that  both  there  and  below  their  ends  alone  are 
visible. 

As  has  been  suggested  in  the  remarks  on  the  genus  Petalodus^  we  have 
scarcely  satisfactory  data  on  which  to  divide  the  petalodont  teeth  into  different 
genera ;  the  typical  species,  the  many  rooted,  the  small  rooted  and  the  rootless 
groups,  all  exhibiting  among  themselves  nearly  the  same  range  of  microscopic 
*8tructure;  this  variation,  when  existing  in  perfect  teeth,  following  their  forms 
and  consequently  their  uses.  The  broad-edged,  grinding  or  crushing  teeth  of 
each  group  exhibit,  in  their  triturating  surfaces,  the  homologues  of  the  cutting 
edges  of  the  incisive  forms ;  the  series  of  vertical  enamel  tubes  being  greatly 
widened,  and  the  tubes  shortened. 
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The  figures  given  of  D.princeps  represent  (6)  the  anterior  face;  (6  a)  the 
posterior  do;  and  6  b,  the  profile  section ;  all  natural  size. 

Formation  and  locaMty:  St.  Louis  limestone,  St.  Louis,  Missouri. 


Dacttlodus  lobatus,  N.  and  W. 

PI.  Ill,  Fig.  7,  1  a. 

Teeth  rather  small,  thin  and  flattened,  crown  elliptical,  cut- 
ting edge  regularly  arched,  posterior  face  smooth,  in  weathered 
specimens  finely  striated  longitudinally,  concave  vertically, 
nearly  straight  horizontally;  anterior  surface  two-thirds  as  high 
as  posterior ;  posterior  coronal  ridge  formed  by  the  imbricating 
folds,  bow-shaped,  prominent,  folds  numerous,  (5-6),  «harp,  fine 
and  parallel;  root  half  the  height  and  half  the  breadth  of 
crown,  three  lobed,  lateral  lobes  acute,  middle  one  larger  and 
emarginate.  Height  9  lines;  breadth  10  lines;  height  of  crown, 
including  basal  ridge,  6  lines;  of  root  3  lines. 

The  single  specimen  of  this  species  contained  in  the  collection,  seems  to  be 
another  connecting  link  between  Petalodus  of  Owen,  and  Poli/rhizodus  of 
McCoy.  The  crown  is  apparently  precisely  that  of  a  Petalodus,  and  the  root, 
in  its  general  form,  is  not  unlike  that  of  some  Petalodi,  except  that  it  is  deeply 
lobed.  A  tooth,  generically,  and  it  is  possible,  specifically,  identical  with  the 
one  before  us,  has  been  described  by  Prof.  Leidy  under  the  name  of  Ctenopty- 
chi-us  digitatus,  (^Trans,  Amer.  PhUos,  Soc,^  Vol,  XI, p.  90,  PL  6,  Jigs.  27,  28, 
29).  Judging  from  the  figures  and  description  only  of  that  tooth,  we  should 
say  it  was  less  symmetrical,  the  edge  of  the  crown  less  thin  and  acute,  the  root 
longer  and  broader  than  in  our  specimens.  These  differences  may  prove,  how- 
ever, to  be  dependent  on  the  places  which  they  occupied  in  the  mouth. 

The  peculiar  and  abnormal  character  of  these  teeth  is  strikingly  illustrated 
by  the  fact  that  an  anatomist  of  so  great  learning,  and  so  proverbially  accurate, 
as  Dr.  Leidy,  should  have  reversed  one  of  them,  and  have  described  as  the 
crown,  what  is  shown  by  the  three  well  marked  and  closely  allied  species  before 
us,  to  be  the  root.  , 

Figures  7  and  7  a,  represent  the  posterior  face  and  section,  natural  size. 

Formation  and  locality:  St.  Louis  limestone,  Alton,  Illinois. 
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Dactylodus  inflexus,  N.  and  W. 

PI.  Ill,  Figs.  8,  8  a. 

Teeth  of  small  size,  slightly  broader  than  high;  crown 
equaling  the  root  in  height;  cutting  edge  sharp,  regularly 
arched,  unevenly  striated  and  crenulated  by  the  somewhat 
irregularly  disposed  marginal  enamel-tubes;  posterior  face 
elliptical,  strongly  concave  vertically,  nearly  straight  laterally; 
anterior  face  throughout  all  its  central  portion  plain  and 
smooth,  long-rhomboidal  in  outline,  the  upper  and  lower  angles 
rounded  symmetrically,  the  lateral  ones  long-pointed,  the 
points  being  abruptly  curved  backward  and  downward  to  join 
the  coronal  ridges.  This  face  of  the  crown  is  much  elevated, 
forming  an  acute  angle  with  the  base;  the  anterior  ridge  divi- 
ding the  crown  from  the  base  is  prominent,  but  like  the  spaces 
bordering  it  very  smooth.  When  worn,  the  anterior  face  of 
the  crown  shows  near  the  upper  border  a  somewhat  reticulated 
porosity  produced  by  the  cutting  across  of  the  oblique  enamel 
tubes.  The  root  is  flat,  somewhat  constricted  at  its  junction 
with  the  crown,  but  expanded  below  and  divided  into  5-6 
divergent  and  conspicuous  radicles. 

Though  sufficiently  distinct  from  the  two  preceding,  this  species  is  closely 
allied  to  them,  forming  the  fourth  with  which  we  are  now  acquainted,  of  this 
interesting  group.  Its  most  distinctive  character  is  that  which  suggested  the 
specific  name  given  it,  in  the  strong  backwaid  inflexion  of  the  upper  part  of 
the  crown.  This  gives  it  the  appearance  of  having  a  flat  summit,  and  of  being 
a  grinding  tooth.  It  has,  however,  a  sharp,  cutting  edge,  and  its  position  on 
the  jaw  must  have  been  such  that  the  summit  of  the  crown  was  vertical  or 
slightly  inclined  toward  the  throat.  The  anterior  face  of  the  crown  is  worn 
near  the  edge  as  though  a  corresponding  tooth  in  the  other  jaw  had  matched 
with  this,  and  the  two  had  worked  together  like  the  blades  of  a  pair  of  shears. 

The  form  and  length  of  the  root  in  many  Petalodonts  is  such  as  to  indicate 
that  they  could  have  had  little  motion,  but  were  probably  fixed  in  their  places, 
and  like  these  worked  together  in  the  manner  of  scissor  blades. 

Figure  8  and  8  a,  represent  the  anterior  face  and  profile,  natural  size. 

Formation  and  locality :  Chester  limestone,  Chester,  Illinois. 
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Genus  POLYRfflZODUS,  McCoy. 

POLYRHIZODUS  POROSUS,  N.  and  W. 
PI.  Ill,  Figs.  9,  9  a. 

Teeth  thick  and  masBive,  twice  or  three  times  as  broad  as 
high;  posterior  face  of  crown  comprising  nearly  half  the  height 
of  the  tooth;  long-elliptical  in  outline,  with  rounded  extremities, 
strongly  inclined  backward  toward  the  summit,  very  slightly 
concave  both  vertically  and  laterally,  smooth  in  perfect  speci- 
mens, marked  with  fine  vertical  striations  in  those  that  are 
weathered — in  such,  a  narrow  band  of  pores  are  visible  along 
its  lower  margin;  coronal  imbricating  folds  forming  a  broad, 
flattened  band,  nearly  as  high  as  the  crown  face,  laterally 
straight  except  near  either  end,  where  it  is  suddenly  curved 
upward,  folds  three,  of  equal  height,  with  two  very  fine  lines 
below;  anterior  face  nearly  horizontal,  forming  a  triturating 
surface  of  the  same  form  and  area  as  the  posterior  crown  face, 
slightly  concave  and  lower  before.  In  unworn  specimens  this 
is  covered  with  a  coating  of  polished  enamel,  except  at  the  poste- 
rior edge,  where  it  is  porous ;  when  much  worn  the  entire  surface 
is  distinctly  porous,  as  in  I^mmodvs;  base  as  high  as  anterior 
crown  face,  to  which  it  is  inclined  below,  smooth  throughout, 
convex  vertically  and  laterally;  root  nearly  as  wide  as  the 
tooth,  directed  forward  and  downward,  and  reaching  but  little 
below  the  line  of  the  posterior  basal  folds,  divided  into  several 
distinct  radicles. 

The  fonn  of  the  crown  of  these  teeth  is  similar  to  that  of  Polyrhizodus  mag- 
nusj  McCoy  (loc.  cit.),  hat  they  are  smaller,  have  shorter  rootlets,  and  a  some- 
what different  profile;  Prof.  McCoy's  species  having  the  lower  margin  of  the 
posterior  crown  face  inclined  backward,  while  in  our  species  it  is  inclined 
forward,  etc. 

Figures  9  and  9  a  represent  the  posterior  aspect  and  profile  of  the  largest 
specimen  in  the  collection,  of  the  natural  size. 

Formatum  and  locality:  Burlington  limestone,  Burlington,  Iowa,  and  Quincy, 
Illinois. 

—7 
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PoLYSHizoDUS  DENtATUS,  N.  and  W. 

PL  III,  Fig.  10,  10  a. 

Teeth  of  moderate  size,  much  broader  than  high,  widest  at 
summit;  posterior  surface  of  crown  linear  in  outline,  with 
rounded  ends,  less  than  half  the  height  of  the  tooth,  termina- 
ting above  in  an  acute,  porous,  cutting  edge,  which  is  nearly 
straight  ^throughout;  posterior  crown  face  somewhat  concave 
vertically,  nearly  straight  horizontally ;  basal  ridge  prominent, 
half  the  height  of  the  crown  face,  straight  in  its  central  part, 
curved  upward  to  the  cutting  edge  at  each  end;  anterior  face 
of  crown  nearly  as  high  as  posterior,  inclined  to  the  vertical 
axis  of  the  tooth  at  an  angle  of  about  45°,  straight  or  very 
slightly  arched  vertically,  gently  arched  toward  each  lateral 
extremity,  where  it  narrows  to  a  point,  terminating  below  in 
an  acute  edge,  or  angle  without  distinct  coronal  ridge  or  folds; 
base  linear,  as  high  as  crown  face,  to  which  it  is  inclined  at  an 
acute  angle,  smooth,  concave  vertically,  arched  laterally;  root 
thicker  than  crown,  composed  of  numerous  sub-quadrate  radi- 
cles nearly  half  the  height  of  the  entire  tooth. 

It  will  be  noticed  that  this  tooth  has  a  strong  family  resemblance  to  those 
we  have  described  under  the  names  of  Chomatodm  tnultiplicatus  and  C,  lori- 
formh^  and  through  them  is  distinctly  connected  with  the  solid  rooted  Petalo- 
donts,  and  yet  the  root  is  deeply,  almost  regularly,  divided  into  numerous 
distinct  radicles.  In  this  respect  it  is  like  the  following  species,  more  particu- 
larly to  the  next  one  P.  ponticulus.  To  P.  porosus,  which  so  closely  approaches 
Polyrliizodm  magjius  of  McCoy,  it  is  allied  by  its  divided  root,  and  the  gener- 
alities of  its  form ;  but  its  cutting  edge  and  comparatively  light  and  angular 
profile,  render  it  distinguishable  from  that  specieR  at  a  glance.  With  its  • 
numerous  sub-equal  tooth-like  radicles  this  tooth  bears  considerable  resem- 
blance to  the  jaw  of  some  mammal  with  a  series  of  attached  teeth  ;  a  resem- 
blance which  has  suggested  the  specific  name  gi^en  it. 

Figure  10  exhibits  the  posterior  face  of  the  tooth;  10  a,  is  a  profile  section  ; 
both  natural  size. 

Formation  and  locality:  Chester  limestone,  Chester,  Illinois. 
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PoLYRHizoDUS  PONTicuLus,  N.  and  W. 

PI.  Ill,  Fig.  11  and  11  a. 

Teeth  broad,  low  and  thin,  in  outline  oblong  or  linear;  pos- 
terior surface  of  crown  two-thirds  the  entire  height,  concave 
vertically,  nearly  straight  laterally,  smooth  and  polished; 
imbricating  folds  forming  a  narrow,  low  basal  band;  anterior 
face  nearly  horizontal,  giving  a  flat  or  slightly  arched  summit 
to  the  tooth,  not  quite  half  as  broad  as  the  height  of  the  poste- 
rior face;  basal  ridge  a  sharp  angle  without  distinct  folds;  base 
forming  half  the  height  of  the  anterior  surface,  concave  verti- 
cally, gently  arched  laterally,  smooth  and  polished;  root  verti- 
cal, nearly  as  broad  as  the  tooth,  and  composing  one-third  of 
its  height,  flat,  thin  and  divided  into  several  ^b-equal  quad- 
rangular rootlets.  Height  of  tooth  4  lines;  breadth  of  a 
portion  only,  15  lines. 

This  tooth  should  evidently  be  classed  in  the  same  genus  with  McCoj*s 
Pofyrhizodus  magnus  {Bi'it.  Palseoz.  Foss.  p.  641,  PL  3  k,  Jig.  6,  7,  8),  but  cer- 
tainly not  with  his  P.  pusiUus,  (  Op,  Cit.  p.  642,  PL  3,  ^•,  Jig,  2.) 

Prom  the  former  it  differs,  however,  in  being  lighter  throughout,  the  more 
angular  crown,  shorter,  fewer,  and  more  angular  roots.  Its  relations  to  the 
preceding  species,  P.  dentatus^  are  much  closer,  that  species  differing  from  this 
only  in  being  higher,  the  crown  more  acute  above,  the  radicles  more  numerous 
and  much  thicker.  In  both  these  species  the  summit  of  the  crown  forms  nearly 
a  straight  line  throughout,  the  basal  ridge  being  curved  up  to  it  at  either  end. 

Figures  11,  11  a,  represent  the  anterior  aspect  and  profile,  natural  size.  As 
will  be  noticed,  this  face  of  the  tooth  bears  a  striking  resemblance  to  a  many- 
arched  bridge,  a  resemblance  which  suggested  the  name  given  it. 

Formation  and  locality:  Chester  limestone,  Chester,  Illinois. 

Genus  CHOMATODUS,  Ag. 
Chomatodus  gracillimus,  N.  and  W. 

PI.  Ill,  Fig.  12,  12  a. 

Teeth  transversely  elongated,  linear  in  outline;  posterior 
crown  face  half  the  entire  height  with  rounded  ends,  its  upper 
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and  lower  borders  being  straight  and  parallel  throughout  most 
of  the  breadth,  but  curved  to  meet  at  each  end.  The  surface 
slightly  concave  and  finely  striated  vertically,  straight  later- 
ally; the  upper  margin  showing  a  few  relatively  large  pores ; 
basal  folds  3-4,  forming  a  flattened  band  little  more  than  half 
as  high  as  the  crown  face;  anterior  surface  nearly  horizontal, 
forming  a  flat  top  to  the  tooth.  This  is  a  little  narrower  than 
the  posterior  crown  face,  lower  before  than  behind,  slightly 
concave  in  an  antero-posterior  direction ;  base  broader  than  the 
anterior  face,  flat ;  root  nearly  as  broad  as  the  crown,  very 
short,  projecting  but  little  below  the  posterior  imbricated  folds, 
more  or  less  waved  in  outline,  but  scarcely  divided. 

This  species  bears  considerable  resemblance  to  C.  loriformis  in  its  general 
aspect,  but  is  relatively  broader  and  lower,  has  the  crown  more  rounded  at  the 
ends,  has  a  more  nearly  horizontal  summit  when  viewed  in  profile,  etc.  It 
would  seem  also  that  some  of  the  teeth  described  by  Prof.  Agassis.  (i\n«8. 
Pos8,  Vol.  3,  p.  108,  tnb,  12,  fig,  5-12,)  under  the  name  of  Chomatodus 
linearis  were  of  similar  form.  There  are  probably  several  distinct  species, 
however,  included  in  the  series  represented  by  Prof  A.,  part  of  which  should 
be  included  in  Antliodus — as  Fig.  5,  which  is  considerably  like  our  A.parvulus, 
and  others  perhaps  in  Hehdws,  The  specimen  represented  by  Fig.  6,  (Joe.  dt.) 
evidently  represents  a  species  closely  allied  to  ours,  though  the  descriptions  of 
C.  linearis,  by  Agassiz  and  McCoy,  prove  it  different.  These  represent  the 
crown  as  surrounded  by  a  line  of  basal  folds,  while  in  our  specimens  of  P.  gra- 
cillimusy  as  in  all  the  group  to  which  this  species  belongs  the  imbricated  folds 
are  scarcely,  if  at  all,  visible,  except  on  the  posterior  ttLoe,  The  profile  section 
of  Chomatodus  linearis  is  also  quite  different,  the  superior  margin  being  much 
sharper. 

Figures  12  and  12  a  represent  the  posterior  aspect  and  section,  natural  size. 

Formation  and  locality:  Burlington  limestone,  Burlington,  Iowa. 

Chomatodus  cultellus,  N.  and  W. 

PI.  Ill,  Fig.  13,  13  a. 

Teeth   transversely  elongate,  thin  and  knife-like;  central 
portions  straight  and  flat,  the  ends  strongly  curved  forward; 
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crown  terminating  above  in  a  cutting  edge  which  has  an  arched 
outline,  more  or  less  undulate  and  porous;  posterior  crown 
face  more  than  half  the  height  of  the  tooth,  slightly  concave 
vertically,  arched  laterally  at  either  end;  posterior  basal  folds 
about  3,  forming  a  flattened  band,  half  the  height  of  crown 
face;  anterior  crown  face  a  little  less  high  than  posterior, 
nearly  straight  vertically  and  laterally,  except  at  the  extremi- 
ties, where  it  Ls  curved  forward,  smooth  and  polished,  but  under 
the  lens  showing  pores  throughout ;  basal  ridge  narrow,  dis- 
tinct, straight,  except  at  the  ends,  where  it  is  slightly  turned 
upward,  without  imbricating  folds;  root  very  nearly  as  wide  as 
crown,  less  than  half  as  high  undivided,  but  marked  along  its 
anterior  surface  by  a  series  of  deep  and  nearly  uniform  pits  or 
depressions,  separated  by  narrow,  prominent,  vertical  costsa ; 
toward  either  lateral  extremity  the  root  is  gradually  narrowed, 
and  here  the  costae  are  somewhat  divergent  from  the  centre. 

This  species  resembles  the  preoeding  one  in  many  respects,  but  is  readily 
distinguishable  by  its  thin,  flat  crown,  curved  at  either  end,  and  by  its  thin, 
deeply  pitted  root. 

Figures  13, 13  a,  represent  the  anterior  face  of  an  imperfect  tooth,  with  a 
profile  section,  of  the  size  of  nature. 

Ibrmaium  and  hccdUy :  Chester  limestone,  Chester,  Illinois. 


Chomatodus  pusillus,  N.  and  W. 

PI.  m,  Figs.  14,  14  a,  14  h. 

Teeth  small,  slender,  linear,  broader  than  high;  posterior 
face  of  crown  half  the  entire  height,  linear  or  long-lenticular 
in  outline,  straight  laterally,  concave  vertically,  cutting  edge 
sharp,  fine,  crenulated  and  more  or  less  undulated,  whole  pos- 
terior face  striated  vertically,  striation  stronger  along  the  edge, 
as  in  the  typical  Petalodonts;  basal  angle  very  prominent, 
showing  two  or  three  narrow  enamel  folds ;  anterior  surface 
equaling  posterior  in  height,  of  similar  outline,  slightly  arched 
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laterally,  more  strongly  so  vertically,  smooth  and  polished 
throughout,  but  showing  every  where  relatively  large,  evenly 
distributed  pores ;  basal  angle  a  prominent  ridge  opposite  pos- 
terior one  without  distinct  folds ;  root  nearly  as  broad  and  high 
as  the  crown,  vertically  concave  anteriorly,  convex  posteriorly, 
not  divided. 

In  its  general  form  this  tooth  approaches  somewhat  nearly  to  the  three  pre- 
ceding species,  but  in  the  equal  height  of  the  basal  ridges  of  the  opposite 
crown  surfaces,  and  in  the  porous  structure  of  the  anterior  face  it  is  allied  to 
the  Helodij  presenting  an  interesting  link  between  these  two  genera. 

Figure  14,  represents  the  anterior  aspect  of  a  broken  tooth ;  figure  14  a,  the 
crown  seen  from  above;  and  figure  14  h,  a  central  profile  section,  natural  size. 

Formation  and  locality:  Keokuk  limestone,  Nauvoo,  Illinois. 

Chomatodus  affinis,  N.  and  W. 

Plate  III,  Figs.  15,  15  a. 

Teeth  laterally  elongated,  5-6  times  as  broad  as  high,  thick 
and  strong;  posterior  crown  face  oblong  in  outline,  vertically 
and  laterally  concave,  upper  and  lower  borders  nearly  straight, 
slightly  arched  together  at  the  ends;  basal  folds  about  4,  nearly 
equal,  parallel  and  distinct,  forming  a  prominent  flattened 
ridge  about  one-fourth  the  height  of  crown  face ;  anterior  face 
linear  in  outline,  narrowed  to  a  point  at  each  end,  half  the 
height  of  the  posterior  face,  to  which  it  is  inclined  at  an  angle 
of  about  60°,  slightly  concave  vertically ;  base  very  concave 
vertically,  slightly  arched  laterally,  forming  a  broad  furrow 
between  the  root  and  anterior  basal  ridge.  This  furrow  is 
narrower  in  the  centre  than  at  either  end,  made  so  by  the 
slight  arching  upward  of  the  line  of  insertion  of  the  root,  and 
downward  of  the  coronal  ridge ;  root  nearly  as  broad  as  the 
tooth,  forming  only  a  prominent  ridge  not  reaching  down  to  the 
lower  line  of  the  posterior  coronal  band. 

This  species  is  represented  in  the  collection  by  much  worn  teeth  only.  These 
have  a  marked  similarity  to  C.  annularis  from  the  Coal  Measures  at  La  Salle, 
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and  at  first  Bight  will  perhaps  not  he  distinguished  from  it;  closer  inspection 
will,  however,  enable  one  to  separate  them.  In  C.  affinis  the  posterior  imbri- 
cating folds  are  fewer,  forming  a  narrower  band  which  is  not  so  distinctly 
turned  up  at  the  ends.     The  base,  too,  is  very  much  more  concave. 

Figure  15  and  15  a,  represent  the  posterior  aspect  and  section  of  an  imper- 
fect tooth,  natural  size. 

F&rmcUion  and  locality:  Keokuk  limestone,  Appanoose,  Illinois. 

Chomatodus  angularis,  N.  and  W. 

PI.  Ill,  Figs.  16,  16fl. 

Teeth  laterally  elongate,  broader  than  high,  oblong  in  out- 
line, thick  and  strong;  posterior  crown  face  little  more  than 
half  the  height  of  the  tooth ;  linear  in  outline,  the  superior 
border  straight,  forming  an  obtuse  or  truncated  triturating 
edge,  concave  vertically,  straight  laterally,  smooth  below, 
porous  above;  posterior  basal  folds  about  ten,  the  upper  much 
the  broadest,  forming  a  flattened  band  nearly  as  high  as  the 
crown  face.  These  folds  are  straight  throughout  all  the  middle 
portion  of  the  tooth,  but  are  suddenly  turned  up  at  either  end 
toward  the  straight  upper  margin ;  anterior  crown  face  linear, 
half  the  height  of  the  posterior  surface,  toward  which  it  is 
inclined  at  an  angle  of  about  60°,  concave  vertically,  straight 
laterally;  anterior  basal  folds  about  three,  in  a  flattened  ridge 
half  the  height  of  the  crown  face ;  base  nearly  flat  and  smooth, 
.forming  a  plane  at  right  angles  with  the  anterior  crown  face; 
on  this  plane  the  rudimentary  root  is  placed  as  a  prominent 
ridge,  not  reaching  down  to  the  lower  line  of  the  posterior  basal 
folds. 

Though  closely  allied  to  the  succeeding  species,  C.  molarisj  this  exhibits  very 
important  and  distinctive  differences.  It  is  more  angular  in  all  its  parts.  The 
root  is  smaller,  the  posterior  basal  folds  much  more  numerous,  the  angle  inclu- 
ded between  the  crown  faoes  different,  and  the  triturating  surface  is  formed  by 
this  truncated  angle,  rather  than  by  the  arched  anterior  crown  surface.  Its 
position  on  the  jaw  must  therefore  have  been  different,  and  its  broader  surfaces 
more  nearly  horizontal. 
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Figures  16  and  16a  represent  the  posterior  aspect  of  a  broken  tooth  and  a 
section,  natural  size. 

Formation  and  locality:  Coal  Measures,  LaSalle,  Illinois. 


Chomatodus  molaris,  N.  and  W. 

PI.  Ill,  Figs.  17,  17  fl. 

Teeth  thick  and  strong,  broader  than  high,  outline  linear  or 
oblong,  with  nearly  parallel  sides ;  posterior  face  of  crown  half 
the  entire  height,  concave  vertically,  straight  laterally,  smooth ; 
posterior  basal  folds  2-3,  forming  a  prominent  band  or  ridge 
neariy  half  the  height  of  the  crown  face ;  anterior  surface  nar- 
rower than  posterior,  forming  an  arched  summit,  of  which  the 
posterior  margin  is  scarcely  higher  than  the  anterior;  in  worn 
specimens  it  is  lower ;  along  the  anterior  border  of  this  surface 
is  a  shaUow  sulcus,  dividing  off  a  narrow  line,  which  forms  the 
representative  of  the  usual  basal  folds.  The  triturating  surface 
formed  by  the  homologue  of  the  anterior  crown  face,  when 
much  worn,  shows  a  few  large  pores,  but  in  preparation  for  the 
severe  service  to  which  they  were  exposed,  the  entire  teeth 
were  exceedingly  close  and  compact  in  texture,  and  the  sur- 
faces are. all  smooth  and  polished.  The  base  is  concave  verti- 
cally, straight  laterally,  strongly  inclined  below  toward  the 
posterior  face,  giving  a  V-shaped  section  to  this  part  of  the 
tooth.  The  root  is  strong  but  shorty  reaching  little  below  the 
line  of  the  posterior  basal  folds. 

This  may  be  regarded  as  the  type  of  a  small  group  of  species,  represented  in 
the  collection  by  a  large  number  of  specimens,  most  of  which  are,  however, 
too  imperfect  for  description.  They  exhibit  the  petahdont  type  of  structure 
throughout,  but  in  their  laterally  elongated  form,  their  truncated  summits,  they 
approach  very  nearly  to  the  teeth  of  some  of  the  rays,  and  it  is  evident  Uiat 
their  functions  were  the  same  as  those  of  the  teeth  of  the  Mj^lioba>tini,  i.  e.  they 
were  employed  in  crushing  shells,  corals  and  other  resistant  substances,  for 
which  both  strength  of  form  and  great  hardness  were  required. 


YEBTEBRATES.  57 

Figures  17  and  17a  represent  a  fragmeDt  of  a  worn  tooth;  basal  surface  and 
section  natural  size. 

Formation  and  hcdlihf:  Keokuk  limestone,  Warsaw,  Illinois. 


Chomatodus  multiplicatus,  N.  and  W. 

PI.  Ill,  Figs.  18,  18  a,  186. 

Teeth  very  broad  and  low,  four  times  as  broad  as  high; 
posterior  aspect  showing  three  nearly  equal  parallel  bands,  the 
crown,  the  basal  folds  and  root;  the  posterior  face  of  the  crown 
is  linear  in  outline,  rounded  at  either  end,  its  upp^r  and  lower 
borders  nearly  straight.  The  surface  is  smooth  and  polished, 
the  cutting  edge  acute  and  very  finely  crenulated  by  the  fine 
marginal  striation  of  the  anterior  face ;  basal  band  of  imbricated 
folds  turned  up  and  slightly  rounded  at  either  end,  projecting 
beyond  the  crown,  enamel  folds  numerous  (7-8),  flattened,  the 
upper  ones  slightly  widest;  anterior  face  of  crown  strongly 
deflected  backward,  but  little  narrower  than  the  posterior, 
concave  vertically,  gently  arched  laterally,  its  superior  border 
beveled  oflf  to  form  the  cutting  edge,  the  beveled  face  being 
very  finely  striated  vertically;  anterior  basal  ridge  prominent, 
narrow,  showing  about  three  folds;  base  smooth,  narrow;  root 
as  high  and  nearly  as  broad  as  the  crown,  quadrangular;  its 
posterior  face  retreating,  its  anterior  and  higher  surface  beveled 
off  from  the  middle  down  to  an  acute  edge,  everywhere  rough- 
ened and  pierced  by  the  foramina  of  the  nutrient  vessels ;  en- 
tire height,  6  lines;  breadth,  24  lines;  height  of  crown,  basal 
folds,  and  root  on  posterior  face,  estch  2  lines. 

It  is  to  be  regretted  that  this  very  interesting  and  distinct  species  is  repre- 
sented in  the  collection  by  a  single  specimen  only.  Its  very  unusual  breadth 
separates  it  widely  from  the  typical  Fetahdi,  and  yet,  in  other  respects,  it  is 
apparently  like  them.  This,  in  itself,  however,  would  indicate  peculiarities  of 
the  dentition,  at  least  of  the  size,  form  and  arrangement  of  the  teeth  in  the 
jaws  of  the  fish  possessing  them,  which,  if  we  could  define  it,  would  serve  as  a 
satisfactory  basis  for  the  description  of  the  genus.  It  is  but  fair  to  suppose 
—8 
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that  between  the  fishes  bearing  the  narrow,  the  broad,  the  sagittate,  the  oval, 
the  linear  and  the  quadrate  teeth,  included  in  the  Petdlodont  family,  there  were 
at  least  as  great  differences  as  between  Myliohates,  JEtohatis^  Zi/gohatis  and 
Rhinopt^ra, 

It  will  be  noticed  that  in  the  present  species  we  have  the  linear  form  of  many 
of  the  polyrhizoid  group,  and  a  root  which  is  only  a  mass  of  consolidated  root- 
lets, and  which  seems  just  ready  to  divide  into  distinct  radicles,  and  yet  its 
section  presents  the  sharpest  cutting  edge  and  the  most  angular  outline  of  any 
of  the  series.  It  thus  forms  a  connecting  link  between  its  most  dissimilar  asso- 
ciates and  illustrates  the  difficulty  of  separating  them. 

Figures  18,  18  a  and  186  represent  the  posterior  face,  a  part  of  the  anterior 
aspect  and  a  central  profile  section — all  natural  size. 

Formation  and  locality:  Burlington  limestone,  Burlington,  Iowa. 


CnoMATODUS  LORiFORMis,  N.  and  W. 

PI.  Ill,  Figs.  19,  19a. 

Teeth  very  broad,  thin,  strap-shaped,  with  parallel  margins 
and  rounded  at  the  extremities ;  cutting  edge  straight  through- 
out the  greater  part  of  its  length,  curved  downward  at  either 
side,  sub-acute,  porous ;  posterior  face  of  crown  comprising  two- 
thirds  the  entire  height  of  tooth,  slightly  curved  vertically, 
straight  laterally,  smooth  and  polished;  posterior  coronal  im- 
bricating folds  about  4,  low  but  distinct,  the  upper  ones  widest, 
forming  a  band  half  the  height  of  the  crown  face ;  anterior  face 
half  the  height  of  the  posterior,  to  which  it  is  inclined  at  an 
angle  of  about  45°,  straight  or  slightly  concave  vertically; 
coronal  ridge  a  sharp  angle,  without  distinct  folds  of  enamel; 
base  occupying  more  than  two-thirds  of  the  anterior  surface  of 
the  tooth,  slightly  concave  vertically;  root  nearly  as  broad  as 
the  tooth,  -very  short,  extending  but  little  below  the  posterior 
basal  folds,  rounded  in  profile,  roughened,  not  divided. 

The  only  specimen  of  this  species  which  exists  in  the  collection  is  broken  at 
one  end,  and  does  not  therefore  give  the  entire  breadth.  The  height  is  4}  lines. 
The  breadth  of  the  fragment,  17  lines.  The  total  breadth  could  not  haye  been 
much  less  than  2  inches. 
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In  its  general  aspect  this  tooth  is  much  like  the  last  described.  Like  that, 
its  disproportionate  breadth  renders  it  very  unlike  the  teeth  of  any  of  the  true 
sharks  of  which  we  have  any  knowledge.  The  Rays  and  some  Cestracionts 
haye  equally  broad  teeth,  but  these  all  have  flat  or  obtuse  summits,  fitted  for 
grinding  or  crushing;  none  of  the  incisive  teeth  of  the  carnivorous  sharks  hav- 
ing anything  like  an  equal  relative  breadth.  It  would  be  a  matter  of  great 
interest  to  ascertain,  if  it  were  possible,  what  was  the  position  of  these  broad, 
knife-like  cutting  teeth  in  the  mouths  of  their  possessors;  whether  they  were 
set  transversely  across  the  symphysis  of  the  jaws,  as  in  the  Mylwhatini^  or  on 
the  rami  of  either  side,  as  in  the  Cestracionmi,   - 

Their  perfect  symmetry  would  rather  indicate  a  medial  position  like  the  broad 
teeth  of  the  rays.  Whether  in  this  case  they  formed  a  single  series,  as  in 
JEtohatis^  or  were  associated  with  narrower  lateral  teeth,  as  in  Zygohatis  and 
Hfyliobates^  we  may  perhaps  never  know,  as  the  cartilaginous  jaws  on  which 
they  were  set  have  usually  been  wholly  decomposed  and  the  teeth  scattered. 

Figures  19  and  19  a  represent  the  face  and  profile,  natural  size. 

Formation  and  locality :  Keokuk  limestone,  Warsaw,  Illinois. 


Genus  DIPLODUS,  Ag. 
DiPLODUS  LATUS,  Newb. 

PI.  IV,  Figs.  1,  1«. 
Diplodus  latuSy  Newh.,  Pise,  Phil.  Acad,  Nat,  Sci,,  1856,  p.  99. 

Teeth  large  and  robust;  base  thick  and  massive,  elliptical 
in  outline,  flattened  below,  with  a  large,  obtuse  tubercle  pro- 
jecting downward  and  forward  at  the  anterior  margin ;  posterior 
end  rounded;  central  cusp  rudimentary  or  obsolete;  lateral 
denticles  unequally  divergent  in  the  same  plane,  very  robust, 
2-3  times  as  high  as  broad  at  base,  smooth  and  polished 
throughout,  compressed,  with  a  lenticular  section,  and  sharp, 
crenulated,  cutting  edges,  extremities  sharp,  but  scarcely 
pointed. 

This  is  a  large  and  robust  species,  the  larger  specimens  being  9  lines  high; 
the  extremities  of  the  lateral  cusps  being  separated  by  an  equal  interval.  Un- 
like Z>.  gibbosusj  Ag.,  and  Z>.  gracilis,  Newb.,  the  lateral  denticles  diverge  in 
the  same  plane,  which  is  vertical  to  the  antero-posterior  axis  of  the  base. 
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Among  the  specimens  which  I  have  been  inclined  to  refer  to  this  species, 
considerable  diversity  of  size  and  form  may  be  noticed,  and  it  is  by  no  means 
certain  that  they  should  be  regarded  as  specifically  identical.  Of  these  the 
largest  constitute  the  true  type  of  the  species,  as  first  described.  They  are 
characterized  by  the  great  strength  of  the  lateral  denticles,  which  are  scarcely 
twice  larger  than  wide  at  base,  and  nearly  of  equal  length,  accurately  set  in 
the  same  vertical  plane.  Another  group,  little  smaller  than  these,  are  however 
sensibly  more  slender.  The  lateral  denticles,  though  as  long,  are  narrower  and 
scarcely  compressed  at  base.  The  anterior  tubercle  is  much  more  prominent, 
and  the  posterior  portion  of  tbe  base  has  a  vertical  groove  in  the  edge,  at  the 
mesial  line,  and  above  this  a  broad,  flattened,  circular  tubercle,  which  is  rough- 
ened on  the  upper  surface,  as  though  it  was  the  place  of  a  muscular  attachment. 
A  similar  character  is  shown  in  the  magnified  figure  of  D,  gibboius^  Ag.  (^Poiss, 
F088.  AtlaSy  Vol,  III,  Tab.  22  6,  Jig,  4),  but  there  the  flattened  tubercle  is  rep- 
resented as  though  placed  in  apposition  with  and  between  the  bases  of  the 
lateral  denticles.  In  all  the  specimens  before  me  it  is  separated  from  the  cusps 
by  a  space  equal  to  its  own  diameter,  which  is  about  2  lines.  In  these  two 
groups,  which  I  have  hardly  been  willing  to  separate  specifically,  the  central 
cusp  is  either  entirely  obsolete  or  reduced  to  a  small  conical  tubercle. 

Another  group  of  teeth,  which  are  not  rare  in  the  Coal  Measures  of  Ohio,  is 
represented  in  the  collection  by  two  specimens  only.  Theso  I  have  formerly 
designated  by  the  name  of  2>.  compressus,  though  it  is  possible  they  should  be 
regarded  as  merely  a  variety  of  Z>.  latus.  They  are,  however,  not  more  than 
half  the  size  of  the  teeth  of  that  species.  The  base  is  relatively  smallef ,  the 
cornua  more  unequal,  acute  and  compressed;  one  of  the  pair — the  right  or  left, 
according  to  the  position  of  the  tooth  in  the  mouth — ^being  much  narrowed 
toward  the  point  and  sigmoidally  curved.  In  this  group  the  margins  of  the 
denticles  are  more  distinctly  crenulated.    (See  description  of  2>.  compresius.') 

Figures  1  and  1  e,  side  views;  la,  lb  and  1  c,  anterior  faces  of  different  speci- 
mens; le£,j>osterior  face — all  natural  size. 

FomuUion  and  locality:  Coal  Measures,  Posey  county,  Indiana,  and  Colum- 
biana county,  Ohio. 

DiPLODUs  COMPRESSUS,  Newb. 

PI.  IV,  Fig.  2. 
Diphdus  compresmSj  Newb,,  he,  cU, 

Teeth  smaller  and  more  slender  than  those  of  Z>.  laivs;  about 
5-6  lines  high,  and  haying  a  space  of  4  lines  between  the  points 
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of  the  denticles;  base  small,  3  lines  long,  2i  broad,  lateral  den- 
ticles narrow,  compressed  and  crenulated,  generally  unequal  in 
length  and  unlike  in  form;  the  anterior?  one  being  longest, 
divergent  at  a  greater  angle,  long-pointed,  acute,  doubly-curved, 
4-5  times  as  long  as  wide ;  the  posterior  ?  one  straight  or  falcate 
and  relatively  broader;  the  median  denticle,  when  visible, 
short,  acute,  compressed  and  crenulated. 

Figure  2,  inner  surface  of  large  specimen,  natural  size. 

Formation  and  localitifj  Coal  Measures,  Posey  county,  Indiana,  and  Linton, 
Ohio. 

DiPLODUS  DUPLicATUS,  N.  and  W. 

PI.  IV,  Figs.  3,  3  a. 

Teeih  small,  slender;  base  relatively  small  and  thin;  denticles 
four,  sub-equal,  conical,  divergent,  curved,  somewhat  striated 
longitudinally,  with  circular  or  sub-circular  section,  terminating 
in  acute  points;  entire  altitude  of  tooth  about  3  lines,  length 
of  denticles  2  lines,  spread  of  the  most  divergent  4  lines. 

In  the  nunber  of  denticles  this  tooth  differs  so  much  from  the  species  of 
Diplodus  heretofore  described,  that  there  may  be  some  doubt  whether  it  should 
be  included  in  the  same  genus  with  them.  Its  structure,  however,  is  on  the 
whole  much  like  that  of  Z>.  gibbosus,  D.  graciUU^  etc,  the  only  striking  differ- 
ence being  that  this  has  four  ooraua,  while  they  hav-e  two  or  three.  The 
number  of  denticles  is,  however,  not  constant  in  the  genus — in  the  species  I 
have  enumentted,  the  medial  one  being  sometimes  half  the  length  of  the  two 
lateral  ones,  sometimes  reduced  to  a  mere  tubercle  and  sometimes  even  wholly 
obsolete.  Prof.  Agassis  mentions  having  seen  as  many  as  five  denticles  attached 
to  one  root,  (PotM.  /bs^..  Vol.  3,  jp.  204.) 

In  ihe  figure  of  D.  minutiu  {Atku,  VoL  3,  Fig.  7,  Tab.  22b)  four  denticles 
are  seen  lying  nearly  in  contact,  and  perhaps  may  have  been  connected  with 
the  same  root.  Should  it  prove,  however,  that  there  were  sometimes  four  den- 
ticles on  the  tooth  of  that  species,  ouvs  would  still  be  distinguished  from  it  by 
its  much  more  slender  and  awl-like  cones. 

Figure  3  shows  the  posterior?  aspect  of  an  entire  tooth,  natural  size;  figure 
3  a,  the  opposite  &ce  of  the  same,  enlarged  to  two  diameters. 

Jbrmottcm  and  locality:  Keokuk  Kmestone,  Nauvoo,  Illinois. 
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DiPLODUs  iNCURVUS,  N.  and  W. 

PL  IV,  Fig.  4,  4  a. 

Teeth  small;  base  large,  thin,  somewhat  spoon-shaped, 
smooth.  From  one  extremity  of  this,  spring  three  sub-equal, 
recurved,  divergent,  conical  denticles.  These  have  a  nearly 
circular  section,  with  a  faint  lateral  angle  formed  by  a  fine 
longitudinal  carina;  the  anterior  face  of  each  being  somewhat 
flattened. 

Bat  a  single  specimen  of  this  singular  tooth  exists  in  the  collection,  and  that 
somewhat  broken.  Enough  of  it  remains,  however,  to  make  out  its  form  fully, 
and  to  show  its  entire  distinctness  from  any  species  before  described.  It-s  pecu- 
liar character  will  be  seea  at  a  glance  by  reference  to  the  figures  which  we  give 
of  it.  Length  of  base,  3  lines;  breadth  in  widest  part,  2  lines;  length  of 
denticles,  1}  lines. 

Figure  4  lepresents  the  anterior  aspect  of  the  tooth ;  figure  4  a,  the  side 
view,  magnified  to  two  diameters. 

FormcLtion  cmd  locality:  Keokuk  limestone,  Nauvoo,  Illinois. 


Genus  ORODUS,  Ag. 

Gen.  Char. — "Teeth  laterally  elongated,  having  their  mid- 
dle portion  more  elevated  than  their  extremities,  forming  in 
the  central  portion  of  the  tooth  an  obtuse  and  transverse  cone; 
the  longitudinal  diameter,  which  much  exceeds  the  transverse, 
is  also  marked  by  a  ridge  sometimes  medial,  sometimes  sub- 
medial,  from  which  spring  oblique  secondary  ridges  which 
ramify  upon  the  sides,  and  which,  in  the  larger  teeth,  give  rise 
to  another  series  of  collateral  ridges." 

The  genus  Orodus  has  not  been  before  recognized  in  America. 

Orodus?  multicarinatus,  N.  and  W. 

PI.  IV,  Fig.  13,  13  a. 

Teeth  very  large,  thick  and  massive,  central  portion  form- 
ing a  broad,  obtuse  cone,  from  which  radiate  numerous  fine 
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but  prominent  carindB.  From  these  spring  a  great  number  of 
simple  or  branching  secondary  ridges,  which  spread  over  all 
the  surface  of  the  crown.  These  ridges  are  sharp  and  well 
defined,  and  are  separated  by  obtuse  furrows  of  about  double 
their  width ;  both  ridges  and  furrows  highly  polished  and  uni- 
formly punctate. 

It  nnfortunately  happens  that  this  remarkable  species  is  represented  in  the 
collection  by  a  single  specimen  only,  and  that  a  fragment,  a  portion  broken 
from  the  centre  of  the  tooth ;  the  margins  being  gone,  carrying  with  them  all 
data  for  determining  its  size  or  form.  It  is  evident,  however,  that  it  most  have 
been  equal  if  not  superior  in  size,  to  any  other  tooth  in  the  collection.  At 
least  2  inches  wide  in  its  narrowest  part.  The  microscopic  structure  and  style 
of  ornamentation  are  very  similar  to  those  of  the  large  and  beautiful  teeth 
described  by  Agassiz.  (Pom.  Foss,  Vol.  3,  jj.  97,  Atlas,  Vol.  3,  Tab.  11,^. 
5-9),  under  the  name  of  Orodus  ramosus,  and  it  is  not  improbable  that  we  have 
in  this  fragment  the  central  cone  of  the  tooth  of  a  species  of  Orodus,  perhaps 
generally  similar  in  form  to  O.  ramosus^  but  considerably  larger  and  more 
highly  ornamented. 

Figures  13,  13  a,  are  top  and  side  views,  natural  size. 

Formation  and  locality:  Kinderhook  group,  "Goniatite  bed,"  Rockford, 
Indiana. 


Obodus  plicatus,  N.  and  W. 

PI.  IV,  Fig.  5. 

Teeth  small,  laterally  elongated,  slender,  somewhat  arched; 
crown  bearing  a  sub-medial  prominent  cone,  with  4  or  5  lateral 
ones.  The  central  cone  is  rounded,  sub-acute,  its  summit 
marked  by  numerous  fine  radiating  striae.  On  either  side  a 
beaded  crest  runs  down  to  and  over  the  lateral  cones;  lateral 
cones  small,  not  crowded,  from  their  summits  one  or  two  promi- 
nent, acute,  divergent  costee,  descend  on  either  side  to  the  base 
of  the  crown,  much  stronger  on  one  side  than  the  other ;  base 
of  the  median  cone  and  the  entire  surface  of  the  lateral  por- 
tions of  the  crown  on  one  side,  ornamented  with  numerous, 
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fine,  but  distinct,  horizontal  lines  or  folds.     On  the  opposite 
surface  these  are  nearly  obsolete. 

This  slender  and  highly  ornamented  species,  though  presenting  a  general 
similarity  to  several  of  the  preceding  group,  may  be  at  once  distinguished  from 
them  by  the  numerous  fine  horizontal  lines  which  coyer  one  face  of  the  crown. 

Figure  5,  5  a,  side  view  of  a  broken  specimen,  twice  the  natural  size. 

Formation  and  locality:  St.  Louis  limestone,  St.  Louis,  Missouri. 

Qrodus  elegantttlus,  N.  and  W. 

PL  IV,  Figs.  6,  6  a. 

Teeth  small,  laterally  elongated,  narrow  and  slender;  crown 
conical,  bearing  a  prominent  central  cone,  from  which  the  out- 
line slopes  away  to  either,  extremity.  The  median  cone  is 
faintly  marked  with  a  few  delicate  radiating  raised  lines.  On 
either  side  of  this  are  six  or  eight  small  tubercular  secondary 
cones,  from  each  of  which  spSng  about  three  raised  Un^ 
which  diverge  and  cover  most  of  the  anterior  face  of  the  crown; 
this  line  of  prominent  points  is  not  medial,  but  nearer  the  pos- 
terior than  anterior  border.  The  posterior  face  of  the  crown  is 
somewhat  roughened  with  short,  tortuous,  raised  lines  and 
tubercles.  The  crown  is  covered  with  a  coating  of  dense  trans- 
lucent enamel,  highly  polished,  and  Without  pores.  The  root 
seems  to  have  been  cartilaginous,  and  has  usually  disappeared. 

This  elegant  little  species  bears  considerable  resemblance  to  the  last,  but  is 
somewhat  larger  and  much  smoother ;  the  raised  lines  which  ornament  the  sur- 
face of  the  crown  being  comparativelj  few  and  faint,  and  having  a  different 
arrangement.  When  seen  on  profile  it  exhibits  some  resemblance  to  O,  cinctus^ 
Ag.,  but  on  close  ezannnatioD  it  wiU  be  seen  that  the  ornamentation  is  quite 
different.  In  0.  cinctus  the  median  cone,  as  well  as  all  the  lateral  prominences, 
are  unbroken  rings  which  arch  over  from  the  fr^nt  to  the  rear,  while  in  our 
species  the  central  elevation  is  distinctly,  sometimes  acutely,  conical,  marked 
with  radiating  lines.  The  secondary  tubercles  are  round,  smooth,  and  distinct, 
and  from  these,  three  or  four  sharp,  raised  lines,  diverge  to  cover  one  side  only 
of  the  crown,  constituting  a  much  more  complex  and  beautiful  style  of  orna- 
mentation. 
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Figure  6,  6  a,  represeDt  the  top  and  side  view  of  a  medium  specimen,  natural 
size. 

Formation  and  locality:  Burlington  limestone,  Burlington,  Iowa. 


Orodus  ornatus,  N.  and  W. 

PI.  IV,  Figs.  7,  Y  «,  8,  8<r. 

Teeth  small,  laterally  elongated,  with  a  prominent  central 
cone,  and  a  more  or  less  conical  outline;  crown  highly  orna- 
mented with  numerous  prominent  carinaa.  Of  these,  ten  or 
more  radiate  from  the  summit  of  the  central  cone,  covering  its 
sides  with  their  tortuous  branches.     From  the  central  cone  a 

• 

sharp  and  prominent  crest  runs  down  to  either  extremity 
along  the  median  line.  In  some  specimens  this  crest  is  broken 
up  into  numerous  small,  lateral  cones,  which  are  ornamented 
like  the  principal  one,  with  radiating  carinae.  In  other  speci- 
mens these  secondary  cones  are  scarcely  developed,  but  the 
crest  is  serrated,  when  seen  in  profile,  by  the  outlines  of  the 
numerous  ridges  which  cross  it.  The  root  is  usually  slightly 
narrower  than  the  crown,  and  of  equal  height,  coarse,  and 
porous.  A  transverse  profile  shows  it  to  be  in  most  specimens 
oblique  to  the  crown. 

These  are  highly  ornamented  teeth,  the  crown  being  elaborately  sculptured 
in  every  part.  They  vary  much  in  size,  and  somewhat  in  form,  the  larger  ones 
being  laterally  long  and  narrow,  from  6  to  7  lines  in  length,  while  the  smaller 
ones  are  half  as  long,  but  thicker  in  the  central  part ;  when  seen  from  above 
often  presenting  a  sub-triangular  outline.  By  their  general  aspect  they  remind 
one  of  Orodiu  cinctuSj  Ag.,  (Op.  Ctt.  p,  96,  Tab.  11,  fy.  1-4,)  but  they  are 
much  smaller,  and  the  ornamentation  is  more  elaborate  and  of  a  different  pat- 
tern. 

Figures  7  and  7  a,  represent  a  larger  and  smaller  tooth,  each  viewed  from 
above,  magnified  to  two  diameters.  Figures  8  and  8  a,  crown  and  side  view 
of  another  small  specimen,  natural  size. 

Formation  and  locality:  Keokuk  limestone,  Warsaw  and  Nauvoo,  Illinois. 
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Orodus  tuberculatus,  N.  and  W. 

PI.  IV,  Figs.  9,  9  a. 

Teeth  small,  short,  high,  conical  in  outline;  median  cone 
relatively  large,  pointed,  sometimes  acute;  lateral  cones  rudi- 
mentary, nearly  obsolete,  two  or  three  on  either  side  of  the 
principal  cone,  rapidly  diminishing,  together  forming  pointed 
lateral  appendages  to  the  central  prominence;  central  cone 
bearing  several  prominent  ridges,  strongest  at  the  base,  fading 
out  at  the  summit;  similar  ridges  upon  the  lateral  extremities 
in  pairs  form  the  rudimentary  secondary  cones.  On  the  inside 
the  ridges  are  less  distinct,  and  are  in  part  represented  by 
enameled  tubercles ;  whole  surface  of  crown  polished,  and  with- 
out pores. 

The  species  before  us  bears  a  strong  resemblance  to  the  preceding  one,  and 
indeed  to  all  the  smaller  species  which  we  have  described.  It  is,  however, 
apparently  distinct  from  all,  and  may  be  recognized  by  its  relatively  short  and 
high  figure,  the  preponderance  of  the  central  over  the  secondary  cones,  by  its 
few,  strong,  ornamental  ridges,  frequently  represented  by  mere  tubercles,  etc. 

Figure  9,  crown  face  seen  from  above ;  9  a,  side  view,  both  twice  natural  size 

Formation  and  locality :  Burlington  limestone,  Quincy,  Illinois. 

Orodus  mammillaris,  N.  and  W. 

PI.  IV,  Fig.  10,  lOa. 

Teeth  small,  laterally  elongate,  slender;  crown  arched  or 
sub-conical,  having  a  prominent  median  cone,  with  a  series  of 
2-5  lateral  cones  on  either  side;  median  cone  round,  as  broad 
as  high,  the  lateral  ones  more  or  less  appressed  and  flattened 
vertically.  All  these  cones  are  ornamented  with  numerous, 
prominent,  often  beaded  ridges,  which  are  strongest  at  the  base 
and  fade  out  toward  the  summit  on  the  median  and  some  of 
the  lateral  cones.  Oh  those  near  the  extremities  they  meet 
above.  These  ridges  are  strong  and  rounded;  there  are  about 
four  on  either  side  of  the  lateral  cones  and  twice  as  many 
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upon  the  central  one.  The  root  has,  on  the  inner  side,  an 
altitude  one-third  less  than  that  of  the  crown,  there  presenting 
a  vertical,  coarse  and  porous  surface.  From  the  lower  border 
of  this  the  inferior  surface  slopes  up  to  the  comer  on  the  oppo- 
site side. 

In  siie  and  general  character  the  species  may  be  compared  with  the  two  pre- 
ceding, bnt  in  the  details  of  its  structure  is  still  quite  different  from  either. 
From  0.  amatm  it  miiy  be  at  once  distinguished  by  its  very  distinct  lateral 
cones,  which  are  separated  by  deep  sulci,  and,  like  the  middle  one,  are  con- 
stricted at  the  base;  the  ridges  coarser  and  more  obtuse,  and  more  restricted  to 
the  base  of  the  crown. 

From  0.  eleganhd^is  it  may  be  easily  separated  by  noticing  its  more  conspicu- 
ous lateral  cones — its  stronger  ornamentation  occupying  the  base  of  the  crown 
on  either  side,  while  in  0,  eleganhdtts  it  is  mainly  restricted  to  the  summit  and 
one  face. 

In  the  specimens  contained  in  the  collection  we  have  one  on  which  are  more 
than  a  dozen  teeth,  that  apparently  belonged  to  a  single  individual.  It  is 
therefore  of  special  interest  as  affording  a  little  of  the  information  so  rarely' 
obtained  in  reference  to  the  variety  of  form  displayed  in  the  dental  series  of  a 
single  plseozoic  fish.  Unfortunately  this  specimen  is  much  weathered,  and  all 
finer  markings  are  oblitered.  We  can  see,  however,  that  there  was  considera- 
ble diversity  of  size  and  some  difference  of  form  among  them,  there  being  longer 
and  shorter  ones,  those  nearly  straight  and  those  strongly  arched,  those  with 
conspicuous  roots  and  those  with  little  or  none,  and  finally  those  relatively  thick 
and  strong  and  others  very  slender.  The  surface  marking  is,  however,  as  far 
as  it  has  been  preserved,  essentially  the  same  in  all.  Many  of  these  teeth  were 
apparently  much  worn  during  the  life  of  their  possessor,  and  it  is  evident  from 
their  condition,  as  well  as  from  other  facts  which  have  come  under  our  obser-. 
vation,  that  the  subsistence  of  Orodtis  was  made  up,  for  the  most  part,  of  mol- 
Insks  'or  other  resistant  substances,  which  it  was  necessary  to  crush,  and  in 
triturating  which  their  teeth  were  much  worn  and  impaired. 

Figures  10  and  10  a,  side  and  top  views,  natural  size. 

Formation  and  locality:  Keokuk  limestone,  Nauvoo  and  Warsaw,  Illinois. 

Orodus  minusculus,  N.  and  W. 

PI.  IV,  Fig.  11. 

Teeth  very  small,  arranged  in  a  series  of  five  or  more,  dimin- 
shing  in  size  from  front  to  rear,  their  summits  forming  an  arch 
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in  the  same  direction ;  each  individual  tooth  laterally  elongated, 
slender,  somewhat  arched  in  outline,  strongly  so  in  profile; 
crown  smooth  and  highly  polished  throughout,  fonning  an 
angular  ridge,  crowned  with  numerous  prominent,  bead-like 
points.  Of  these  the  largest  is  nearer  one  end  than  the  other; 
from  this  point  the  secondary  cones  diminish  in  size  to  either 
extremity;  lateral  length  of  longest  tooth  3  lines;  of  shortest, 
1  line;  breadth  about  half  a  line. 

The  teeth  which  form  the  basis  of  the  foregoing  description  retain  the  rela- 
tive position  which  they  occupy  on  the  jaw.  Like  most  of  the  teeth  of  the 
genus,  they  are  laterally  unsymmetrical,  the  median  cones  not  being  placed  on 
the  central  point  of  their  longest  diameter.  Though  very  minute  they  are  neat 
and  exact  in  their  forms  and  markings,  and  undoubtedly  are  the  only  traces 
yet  discovered  of  an  entirely  distinct  species  of  fish  which  inhabited  the  Car- 
boniferous  seas. 

Figure  11  represents  the  series  of  teeth  described  above,  magnified  to  two 
*  diameters. 

Formation  and  locaJity :  Keokuk  limestone,  Warsaw,  Illinois. 

Orodus  minutus,  N.  and  W. 

PI.  IV,  Fig.  12. 

Teeth  very  small,  forming  a  series  of  four  or  more,  increas- 
ing in  size  from  behind  forward ;  each  individual  tooth  laterally 
elongated,  linear  in  outline,  rounded  at  one  extremity,  appa- 
rently obliquely  truncated  at  the  other;  crown  forming  a  semi- 
cylindrical  ridge,  with  a  median  cone  nearest  the  truncated 
end.  This  is  worn  down  in  the  specimens  before  us,  and  its 
form  and  relative  elevation  cannot  be  determined.  The  lateral 
surfaces  of  the  crown  exhibit  no  secondarv  cones,  but  the  me- 
dian  line  is  marked  by  a  fine,  sharp  crest,  giving  oflF,  nearly  at 
right  angles,  simple  or  forked  thread-like  carinae,  which  run 
down  to  the  base. 

This  species  resembles  0,  omatus  and   0.  clegantulm  more  than  any  others 
described,  but  the  crown  of  0,  omatm  is  less  straight  and  symmetrical  in  out- 
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Hne,  and  the  raised  lines  which  ornament  it  are  very  tortuous  and  irregular — 
the  larger  ones  giving  off  numerous  short  lateral  branches,  which  give  them  a 
pectinated  appearanC'C,  nothing  like  which  is  observable  in  the  species  before 
us.  In  0,  elegantalus  a  line  of  bead-like  tubercles  crown  the  medial  crest,  the 
lines  of  ornamentation  running  down  upon  one  side  only,  while  in  0.  minutus 
both  faces  of  the  crowii  arc  ornamented.  In  size  the  teeth  of  this  species  are 
intermediate  between  0.  omatus  aud  0.  minusculus. 

Figure  12  represents  two  teeth  of  a  series  of  four,  seen  from  above,  twice  the 
natural  size. 

Formation  and  locality:  Keokuk  limestone,  Nauvoo,  Illinois. 


Genus  CARCHAROPSIS,  Ag. 
Carcharopsis  Wortheni,  Newb. 

PI.  IV,  Figs.  14,  Ua. 

Base  semi-elliptical  in  outline,  irregularly,  coarsely  but  not 
deeply  scolloped,  thick,  flattened  below,  sloped  oflF  to  the  edges 
above,  slightly  broader  than  the  entire  height  of  the  tooth; 
median  cone  conical,  its  height  about  equal  to  its  width,  meas- 
ured across  the  upper  surface  of  the  expanded  base;  anterior 
face  flattened,  posterior  regularly  rounded,  entirely  smooth 
throughout;  margins  strongly  and  evenly  crenulated  from  the 
apex  to  the  base;  lateral  denticles  two  on  either  side,  the  exte- 
rior pair  largest,  about  one-quarter  the  length  of  the  median 
cone,  situated  a  little  back  from  the  anterior  margin,  on  the 
extreme  points  of  the  base,  conical,  acute  and  smooth,  and 
slightly  divergent  from  the  axial  line  of  the  principal  cone; 
second  pair  slightly  in  advance  of  and  within  the  largest  secon- 
daries, scarcely  more  than  tubercles.  Breadth  of  base,  1  inch, 
2  lines ;  height,  apex  slightly  worn,  1  inch. 

The  beautiful  tooth  from  which  this  description  was  taken  is  the  first  of  the 
genus,  so  far  as  we  know,  that  has  ever  been  found  on  the  American  continent. 
Partially  covered  by  the  stone  it  had  the  appearance  of  Cladodtis,  but  present- 
ing some  peculiarities,  was  carefully  developed  when  the  elegant  crenulation  of 
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its  margin  showed  itself,  and  its  affinity  to  the  teeth  upon  which  McCoj  founded 
the  genus  Pristicladodm,  at  once  suggested  itself. 

This  species  fully  confirms  McCoy's  yiew  of  the  classification  of  the  teeth  to 
which  he  gave  this  name,  (^Brtt.  PcUswz,  Foss.,  p.  642.)  With  the  one  before 
us  there  are  now  three  species  known,  which,  with  striking  departures  from  all 
other  types,  have  certain  common  characters,  uniting  them  in  a  moBt  natoral 
generic  group. 

The  name  selected  by  McCoy  for  the  genus  also  seems  well  chosen,  for  while 
the  broad,  semi-circular,  thickened  bases  of  these  teeth  and  their  lateral  denti- 
cleS;  of  which  the  exterior  pair  are  largest,  show  their  intimate  relationship  to 
those  of  Cladodus,  the  broad,  semi-conical,  crenulatcd  median  cone,  which 
occupies  nearly  the  entire  breadth  of  the  base,  and  so  entirely  overshadows  the 
lateral  denticles,  gives  the  group  n/acies  quite  distinct  from  that  of  Ckuiodus, 
and  show  it  to  be  a  kind  of  connecting  link  between  the  Hyhodonts  and  the 
Carcharodonts,  McCoy's  name  was,  however,  anticipated  by  perhaps  the 
equally  appropriate  one  of  Carcharopsis  of  Agassiz. 

The  erenulation  of  the  edge  of  the  median  cone  in  C.  Wortheni  is  remarka- 
bly regular  and  distinct,  and  is  continuous  from  the  summit  down  to  the  lateral 
denticles.  The  apex  of  the  principal  cone  is  somewhat  worn,  but  was  appa- 
rently quite  sharp.  The  anterior  surface  is  not  accessible,  but  is  evidently 
flattened,  as  in  P.  detitatus,  McCoy,  and  somewhat  excavated. 

Figures  14  and  14  a,  posterior  aspect  and  side-view — natural  siie. 

Formation  and  locidity:  Sub-carboniferous  limestone,  Huntsville,  Alabama. 


Genus  PETRODUS,  McCoy. 
Petrodus  OCCIDENT alis,  N.  and  W. 

PI.  IV,  Figs.  15,  15fl,  156,  16,  16a. 

Base  sub-circular  or  elliptical  in  outline,  flat  or  slightly 
concave  below,  thin,  terminating  in  an  abruptly  sharpened, 
finely  crenulated  edge,  broader  than  the  crown ;  crown  broadly 
conical,  acute  or  rounded  at  the  summit,  with  a  sub-circular  or 
elliptical  section,  constricted  at  the  base,  marked  with  a  varia- 
ble number  of  strong,  divergent  ridges,  many  of  which  are 
forked  below;  ridges  generally  smooth,  but  sometimes  more  or 
less  rugose. 
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This  species  is  fio  much  like  P.  pcUeRifimnis,  McCoy,  (^Palmozoic  Fossils^  p, 
637,  pi.  3j  6r.  ^s  6,  7,  8,)  that  I  have  hesitated  to  consider  it  distinct.  In 
P.  pateUt/ormutj  however,  the  radiating  ridges  of  the  crown  are  represented  by 
Prof.  McCoy  as  being  always  strongly  salcated  transversely,  almost  pectinated 
in  fact,  while  in  the  great  namber  -of  specimens  in  the  collection  none  exhibit 
this  character;  a  slight  rugosity,  rarely  visible,  is  the  only  approach  to  it. 

Prof.  Agassi?  has  suggested  that  these  bodies  were  not  teeth,  but  the  dermal 
tubercles  of  some  of  the  ancient  sharks.  This  supposition  is  rendered  probable 
by  their  resemblance  to  the  cretaceous  tubercles  of  living  plagiostomous  fishes, 
particularly  the  Rays,  and  by  some  peculiarities  of  their  structure  as  compared 
with  other  teeth.  It  will  be  seen  that  the  base  is  exceedingly  thin  and  very 
flat,  much  more  so  than  in  the  teeth  of  any  of  the  cestracwnts,  and  too  much  so, 
we  might  suspect,  for  the  requisite  solidity  and  stability  of  teeth  of  which  the 
function  was  the  crushing  of  resistant  substances.  The  base  is,  also,  not  only 
thin  and  weak,  but  laminated  on  every  side  in  a  thin,  sharp,  finely  crenulated 
edge.  This  shows  that  if  teeth,  tLey  must  have  been  isolated  and  nowhere  in 
contact  with  each  other.  In  these  respects  they  offier  a  strong  contrast  to 
Orodus,  Acrofius,  Ptychodus,  etc.,  to  which  they  have  otherwise  considerable 
resemblance.  In  all  these  genera  the  bases  of  the  teeth  are  much  thicker,  and 
of  forms  that  prove  them  to  have  been  in  contact  with  each  other,  and  even 
matched  together  with  a  kind  of  pavement. 

The  extreme  probability  of  the  suggestion  of  Prof.  Agassiz  will  be  at  once 
seen  by  reference  to  the  figures  which*  he  gives  of  a  fossil  ray  from  the  Lias  of 
Lyme  Regis,  (^Paiss.  Foss.  Atlas,  Vol,  3,  pi.  42,  43,)  the  dermal  tubercles  of 
this  fish  {Squaloraja  poly&pondyla)  exhibiting  a  marked  resemblance  to  those 
bodies  called  Petrodus  by  Prof.  McCoy,  and  considered  by  him  to  be  teeth. 

There  is  great  variation  in  form  and  size  in  the  large  number  of  these  fossils 
included  in  the  collection,  some  being  ten  times  as  large  as  others,  some  circu- 
lar and  some  long- elliptical  in  outline,  some  being  acute  at  summit  and  marked 
with  sharp  divergent  ridges,  others  nearly  smooth,  as  though  much  worn. 
With  the  exception,  however,  of  that  which  formed  the  basis  of  the  succeeding 
specific  description,  they  should  probably  be  all  regarded  as  the  exuvse  of  the 
same  species  of  fish.  A  large,  sub-triangular,  nearly  smooth  specimen,  from  the 
Coal  Measures  of  La  Salle,  exhibits  some  peculiarities  which  may  have  a  specific 
value.  Without  further  evidence,  however,  we  should  hardly  be  justified  in 
regarding  it  as  distinct  from  those  we  have  designated  by  the  name  of  P.  occt- 
deniaUs. 

Figures  15, 15a  and  156,  top  and  side  views  of  two  teeth;  16,  16a,  another 
tooth,  perhaps  specifically  distinct. 

Formation  and  locality :  Coal  Measures,  Belleville,  Illinois. 
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Petrodus  acutus,  N.  and  W. 

PI.  IV,  Fig.  17. 

There  is  in  the  collection  a  single  specimen  of  P&trodua  that 
is  derived  from  a  difierent  locality  from  the  others,  and  which 
is  so  unlike  them  as  to  justify  its  separation  from  them.  It  is 
small  in  sisse,  elliptical  in  outline,  and  the  carinaa  of  the  surface 
do  not  radiate  from  a  central  point,  but  the  line  of  the  longest 
diameter  is  marked  by  a  prominent,  acute  crest,  from  which 
4-5  pairs  of  acute,  simple  ridges  are  given  off  pinnately  run- 
ning down  to  the  base.  All  the  carinae  are,  as  compared  with 
those  of  P.  occidentalism  much  sharper. 

Figure  17,  a  small  specimen  seen  from  above,  twice  natural  site. 
Formation  and  locality:  Coal  Measures,  Pike  county,  Illinois. 

Genus  CTENOPTYCHIUS,  Ag. 

Gen.  Char. — Teeth  small,  highly  polished,  strongly  com- 
pressed, rounded  or  obtusely  pointed,  edge  divided  into  several 
strong  denticulations;  base  of  crown  with  a  few  imbricating 
folds  of  ganoine;  bony  root  oblong,  flattened  in  the  same 
direction  as  the  crown. 

It  is  very  apparent  that  the  species  which  have  been  referred  to  Ctenopty- 
chias  require  separation ;  as,  for  example,  Ct.  apicalis^  Ag.,  can  hardly  belong 
to  the  same  genus  with  Ct,  serratus  of  Owen ;  but  we  have  not  now  the  mate- 
rial for  a  discussion  of  the  question  of  which  should  retain  the  name  of  Cten- 
optychius. 

Ctenoptychius  semicircularis,  N.  and  W. 

PI.  IV,  Figs.  18,  18  a,  18  b. 

Teeth  of  median  size ;  crown  very  thin,  much  compressed, 
and  laterally  curved,  when  viewed  from  above  in  outline  form- 
ing a  full  semi-circle;  anterior  and  posterior  surfaces  smooth 
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and  highly  polished,  without  striaa  or  pores;  superior  margin 
forming  a  sharp,  cutting  edge,  divided  into  numerous  lobes,  of 
which  the  middle  one  is  largest,  the  others  diminishing  succes- 
sively, to  the  lateral  angles.  These  lobes  are  usually  imequal 
in  number  on  either  side  of  the  largest  one,  four  on  one  side 
and  five  on  the  other.  They  are  generally  rounded  in  outline 
but  sometimes  acute.  The  anterior  and  posterior  surfaces  of 
the  crown  are  of  nearly  equal  height,  the  anterior  sometimes 
showing  a  basal  ridge  as  in  Pstalodus.  The  root  is  thicker  than 
the  crown  and  higher,  nearly  or  quite  as  broad  and  of  a  some- 
what similar  form,  except  that  its  border  is  not  scolloped. 
Both  faces  of  the  root  are  more  or  less  roughened.  On  the 
posterior  surface  the  root  at  its  junction  with  the  crown  forms 
a  broad  shoulder,  which  is  depressed  at  the  centre  with  a  deep, 
conical  cavity.  This  gives  to  the  profile  section  much  the 
character  of  that  of  some  species  P^talodua^  as  will  be  seen  by 
a  reference  to  the  figures. 

When  viewed  from  the  front  or  rear  the  outline  of  these  seems  strikingly 
like  that  of  the  teeth  of  6V.  apvccdis,  Ag.,  as  given  by  Agassiz,  PotVw.  Foss. 
Atlas^  Vol,  3,  tah,  19 ^  fig.  1,  la.  Yet  it  would  seem  that  in  fact  these 
forms  are  so  widely  different  that  it  is  even  doubtful  if  they  should  be  included 
in  the  same  genus.  Ct,  apicalis  is  described  as  'transversely  ovate/'  and 
judging  from  the  figures  and  description  of  Agassiz  and  McCoy  must  be  some- 
what similar  in  general  aspect  to  Chomatodus  dentatusj  McCoy,  while  the  teeth 
before  us  are  thinner  and  more  curved  laterally  than  in  any  species  of  Petalodus, 
Ct.terratus,  Owen,  (^Brit.  Falaoz.  Foss.  p.  626,  Fl.  3-1,  ;%7.  21,  22,  23),  is,  how- 
ever, more  like  our  species  in  general  form,  but  is  less  curved  and  has  nearly 
thirty  denticles  on  the  cutting  edge,  while  in  Ct.  semxcircularis  there  are  but 
seven  or  eight. 

The  affinity  of  this  species  of  Ctenoptychms  with  Fetahdus  will  be  seen  by 
reference  to  the  figures,  to  be  very  marked.  McCoy  has  noticed  this  relation- 
ship in  his  description  of  Ct.  serratus,  which  would  be  considered  a  Fetahdus 
were  it  not  for  the  coarse  crenulations  of  the  cutting  edge.  M.  Agassiz  com- 
pares Ct.  apicaUs  to  a  small,  compressed  Orodus,  which  it  is  certainly  very  like, 
bi|t  it  is  evident  that  the  present  species  is  more  closely  allied  to  Fetalodus  than 
Orodus,  and  is  in  fact  the  most  exaggerated  form  of  lamillar  and  arched  type 
of  teeth  first  and  best  known  by  the  former  name. 

—10 
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Figure  18,  anterior  crown  face;  18  a,  same  Been  from  above j  18  5,  from  the 
side. 

Formation  ami  hcality:  Coal  Measures,  Posey  county,  Indiana. 


Genus  HELODUS,  Ag, 

Gen.  Char. — "  Transversely  elongate,  crown  convex,  eleva- 
ted along  the  middle  into  an  obtuse,  conical  ridge,  sometimes 
divided  into  a  line  of  several  compressed  eones  diminishing 
from  the  centre;  surface  porous,  as  in  Rammodits',  margin  of 
the  crown  raised  in  the  middle  on  both  the  inner  and  outer 
sides,  and  it  and  the  root  vertically  plicated." 

It  is  evident  that  among  the  species  at  present  included  in  the  genus  Hdmhts 
there  is  much  incongruity,  and  the  whole  group  requires  a  thorough  revision 
and  more  or  less  sub-division,  before  anything  like  a  distinct  idea  can  be  con- 
veyed of  a  generic  character  represented  by  the  name  Helodus.  Still  the  time 
has,  perhaps,  not  yet  arrived,  when  the  required  revision  can  be  satisfactorily 
performed.  The  number  of  species  which  have  been  described  is  now  about  a 
dozen,  and  there  are  in  the  collection  before  us  at  least  an  equal  number,  which 
would  be  grouped  with  them  in  the  genus  Helodus  as  at  present  defined.  Of 
these  as  we  shall  be  able  to  show  that  some  are  probably  nothing  more  than 
the  median  teeth  of  the  jaws  which  bore  on  their  rami  the  convoluted  plates 
known  as  CocMiodus,  while  others  having  a  general  similarity  of  form,  with 
these  apparently  constituted  portions  of  a  dental  series  not  very  unlike  through- 
out. Both  these  groups  have  a  laterally  elongated  form,  with  a  conical  profile, 
and  a  prominent  central  boss  or  cone,  with  or  without  secondary  prominences 
on  either  side  of  this.  The  median  teeth  of  Cochltodus^  a  group  which  must 
include  several  described  species  of  Helodus^  (e.  g.  H.  lavissimus,  H,  didymusy 
H.  turffidtiSj  etc.),  have  been  found  in  regularly  diminishing  series  like  some  of 
those  now  figured.  Another  group  of  Helodij  of  which  B,  planus,  Ag.,  may 
be  taken  as  a  type,  in  their  broad  and  flattened  forms  resemble  PsammoduSf  to 
which  they  approach  more  nearly  than  to  the  turgid  and  conical  species  with 
which  they  are  now  associated.  These  formed  a  pavement-like  dentition  which 
was,  perhaps,  similar  in  character  throughout  the  mouth,  or  they  might  have 
formed  a  part  of  the  varied  dental  series  of  CocMwdus.  It  is  probable,  how- 
ever, that  of  these  a  group  may  be  gathered  which  would  possess  a  fairly 
defined  generic  character.  It  is  desirable,  however,  for  the  satisfactory  cla^- 
fi  cat  ion  of  this  heterogeneous  material,  that  specimens  of  at  least  a  consider  a- 
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ble  nnmber  of  the  species  already  described  sboald  be  carefully  compared  with 
those  now  before  us,  and  it  is  perhaps  wiser  to  wait  the  time  when  this  shall  be 
possible,  rather  than  to  attempt  now  to  make  the  sub-divisions  to  which  we 
have  referred.  It  seems^to  us  not  probable  that  Hdodus  should  be  regarded,  as 
suggested  by  Prof.  McCoy,  as  a  sub-genus  of  PsammoduSy  or  at  least  that  any 
other  than  the  last  group  referred  to  should  be  so  considered.  The  flat,  quad- 
rangular teeth  of  Pmmmodus  form  a  very  natural  generic  group,  and  the 
porosity  of  their  surfaces  is  no  more  like  that  of  HeloduM  than  Cochliodut. 


Helodus  coniculus,  N.  and  W. 

PI.  IV,  Figs.  19,   19  a. 

Teeth  small,  laterally  short,  crown  composed  of  a  relatively 
high,  rounded  central  cone,  with  short  lateral  appendages; 
these  latter  are  rounded  or  obliquely  truncated,  and  project 
not  quite  half  the  diameter  of  the  cone  from  its  base.  A  sulcus 
surrounds  the  crown  constricting  it,  at  its  junction  with  the 
root;  root  not  very  short,  nearly  as  broad  as  the  crown, 
oblique,  its  vertical  face  deeply  impressed  with  vermicular  cavi- 
ties; the  crown  surface  is  smooth  and  poUshed,  and  uniformly 
porous  throughout. 

This  species  is  closely  allied  to  H.  didymJ^  Ag.,  but  seems  to  be  distinguish- 
ed from  it  by  its  relatively  larger  cone,  the  sulcus  around  the  crown,  and  the 
pitted  root. 

Figures  19,  19  a,  give  a  front  and  side  view,  natural  size. 

Formation  and  locality:  Burlington  limestone,  Burlington,  Iowa,  and  Keokuk 
limestone,  Nauvoo,  Illinois.  % 

Helodus  carbonarius,  N.  and  W. 

PI.  IV,  Figs.  20,  20  a. 

Teeth  small,  transversely  elongate,  crown  linear  in  outline, 
gently  arched  laterally,  strongly  so  transversely,  smooth  and 
polished  throughout,  marked  with  numerous  relatively  coarse 
pores,  which  frequently  coalesce,  forming  a  fine  but  irregular 
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reticulation ;  root  as  broad  and  nearly  as  high  as  the  crown, 
very  oblique,  vertical  face,  marked  with  pits  and  vermicular 
grooves,  inferior  surface  roughened. 

This  very  distinct  species  is  represented  in  the  collection  by  a  single  frag- 
ment only.  That  is,  however,  sufficient  to  show  its  general  form  and  its  struc- 
ture. In  form  it  is  not  unlike  some  species  we  have  described,  from  the  lower 
rocks,  but  its  microscopic  structure  is  unlike  that  of  any  other  species  with 
which  we  are  familiar.  The  enamel  tubes  are  much  wider  than  the  spaces 
which  divide  them,  and  as  they  frequently  coalesce,  they  form  on  the  tritura- 
ting surface  a  fine  reticulation  not  unlike  that  of  the  surface  of  Strophodm. 

Figures  20,  20  a,  represent  side  view  and  section,  natural  size. 

Formation  and  locality :  Coal  Measures,  La  Salle,  Illinois. 


Helodus  denshumani,  N.  and  W. 

PI.  IV,  Figs.  21,  21  fl,  2U. 

Tooth  small  but  strong,  crown  sub-quadrate  in  outline,  the 
angles  being  rounded,  sides  slightly  arched,  margins  also 
rounded,  thicker  on  one  side  than  the  other,  flattened  above, 
the  central  portion  depressed  on  the  anterior  side,  leaving  an 
elongate4  tubercle  or  prominence  on  either  end,  triturating  sur- 
face highly  polished,  marked  with  numerous,  large,  closely  set 
pores;  root  quadrangular,  as  wide  as  the  crown  and  much 
higher,  coarse  and  long,  sides  and  posterior  face  nearly  straight; 
the  anterior  face  showing  two  concavities  separated  by  a 
prominent  line,  the  uppe|^much  larger;  largest  diameter  of 
crown  4  lines;  shortest  2i  lines;  entire  height  5  lines. 

This  peculiar  tooth,  which,  taken  by  itself,  naturally  enough  falls  into  the 
genus  Helodusy  is  probably  one  of  the  minor  forms  of  some  varied  dental  series. 
Its  robust  figure  and  coarsely  porous  structure  seem  to  indicate  that  it  was 
worn  by  a  fish  possessing  considerable  muscular  power,  perhaps  of  large  size, 
furnished  with  a  strong  crushing  apparatus,  composed  mainly  of  large  and 
massive  teeth,  among  which  this  was  introduced  to  fill  an  interstice,  or  as  one 
of  a  medial  series.  Its  form,  not  unlike  that  of  a  worn  human  bi-cuspid  has 
suggested  the  name  given  it. 
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The  figures  given  represent  the  crown  surface,  posterior  face  and  profile, 
natural  size. 

Formation  and  locallti/ :  Keokuk  limestone,  Warsaw,  Illinois. 


Helodus  biformis,  N.  and  W. 

PI.  IV,  Fig.  22,  22  a. 

Teeth  small,  in  series  of  three  or  more,  the  central  one  being 
largest  and  quite  different  in  form  from  one  of  those  associated 
with  it.  It  is  oblong  in  outline,  arched  in  both  directions,  its 
highest  point  being  nearly  central,  its  anterior  margin  some- 
what waved  with  a  prominent  central  gibbosity;  the  anterior 
tooth  is  nearly  as  large  as  the  central,  but  narrower,  somewhat 
curved  and  adapted  to  the  outline  of  the  central  one;  its  sur- 
face is  raised  into  three  prominences,  separated  by  shallow 
grooves,  of  which  the  central  one  is  somewhat  the  largest. 
The  small  posterior  ?  tooth  is  about  half  the  size  of  the  cen- 
tral one  with  a  similar  median  gibbosity.  The  enameled 
surface  of  all  these  teeth  is  uniformly  punctate,  the  termini  of 
the  enamel  tubes  being  raised  above  the  general  surface;  the 
roots  are  short,  narrower  than  the  crown,  oblique. 

This  yerj  distinct  and  peculiar  species  exhibits  characters  considerably  dif- 
ferent from  those  of  any  other  with  which  it  is  associated  in  the  collection. 
It  is  from  a  geological  horizon  which  has  furnished  but  one  other  species  of 
Helodus^  and  it  may  hereafter  prove  to  be  a  type  of  a  distinct  genus.  There 
are  contained  in  the  fragments  of  stone  in  which  it  is  imbedded  numerous  small 
kidney-shaped  teeth,  haying  precisely  the  same  structure,  and  doubtless  once 
belonging  to  the  same  fish.  We  may  conjecture  that  those  which  we  have  now 
described  formed  a  medial  series,  flanked  on  either  side  by  broader  and  flatter 
teeth,  as  in  the  living  Cestracionini. 

Figure  22,  the  series  of  three  teeth  described  above,  natural  size ;  22  a,  a 
large,  detached  tooth. 

Fonnation  and  locality:  Kinderhook  group,  Burlington,  Iowa. 
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Helodus  elytra,  N.  and  W. 

PI.  IV,  Fig.  23. 

Teeth  small,  in  series  of  three  or  more  of  unequal  size.  Of 
these  the  anterior  one  is  most  elongated  laterally  and  highest, 
thQ  middle  one  shorter,  broader  and  flatter,  the  posterior  one 
smaller  in  both  senses  and  flatter  than  either.  They  are  all 
oblong  in  outline,  with  rounded  ends,  gently  arched  both  ways, 
smooth  and  polished  throughout,  the  surface  of  each  uniformly 
and  relativelj^  coarsely  porous.  The  resemblance  which  they 
bear  to  the  elytra  of  some  beetles  has  suggested  the  specific 
name  selected. 

Figure  23  represents  the  series  described  as  seen  from  above,  natural  size. 
Formation  and  localifi/:  Keokuk  limestone,  Warsaw,  Illinois. 

Helodus  compressus,  N.  and  W. 

PL  V,  Fig.  1. 

Teeth  small,  much  compressed,  conical  in  profile,  narrow, 
linear  in  outline  when  seen  from  above ;  crown  thin,  compressed, 
terminating  above  in  a  sub-acute  edge,  having  an  obliquely 
conical  outline  when  seen  in  profile ;  median  cone  sub-central, 
the  apex  being  laterally  rounded  and  somewhat  inclined  toward 
one  of  the  extremities;  ends  rounded,  narrowed  below  to  the 
root ;  the  edge  of  the  crown,  between  the  summit  of  the  cone 
and  the  extremity  to  which  it  is  inclined,  faintly  notched  or 
waved;  anterior  and  posterior  faces  of  the  crown  flattened  and 
inclined  toward  the  root;  surface  highly  polished,  without  pores; 
root  thin,  relatively  narrow,  slightly  roughened;  breadth  3i 
lines,  height  2  lines. 

This  is  a  very  small  species,  differing  in  some  important  characters  from 
any  heretofore  described.  With  the  general  form  of  Helodus  it  is  very  much 
more  flattened,  having  almost  a  cutting  edge.  It  is  apparently  composed  of 
dense  and  homogeneous  enamel,  without  pores.     In  ita  compressed  crown,  its 
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obliquely  conical  profile  it  approaches  more  nearly  to  the  teeth  of  some  living 
sharks,  such  as  Galeus,  Galeocercio,  etc.,  than  any  of  the  forms  with  which  it  is 
associated. 

Figure  1  is  a  front  view,  twice  the  natural  size. 

Formation  and  localiti/:  Burlington  limestone,  Augusta,  Iowa. 

Helodus  politus,  N.  and  W. 

PI.  V,  Fig.  2. 

Teeth  small,  laterally  elongated,  outline  linear,  expanded  at 
the  centre,  somewhat  curved,  profile  strongly  arched  or  rudely 
conical ;  crown  composed  of  a  relatively  large  central  gibbosity, 
from  which  slender  appendages  are  given  off,  forming  the  lat- 
eral extremities;  both  the  central  and  lateral  portions  strongly 
arched  transversely,  so  as  to  constrict  the  crown  below;  entire 
crown  surface  covered  with  dense,  homogeneous,  black,  polished 
and  shining  enamel,  in  which  no  pores  are  distinctly  visible; 
root  small,  oblique,  having  generally  disappeared  or  remaining 
only  as  an  ochery  mass;  length,  7  lines;  height  of  crown,  2  lines. 

This  peculiar  tooth  is  not  likely  to  be  confounded  with  any  which  we  have 
described.  It  will  be  at  once  recognized  by  its  singular  form  and  by  its  highly 
polished  and  poreless  surface.  Specimens  of  H,  gibhendus^  Ag.,  now  before  us, 
from  the  Armagh  limestone,  approach  closely  to  it  in  form,  but  in  that  species 
is  very  distinctly,  even  coarsely  porous. 

Figure  2  represents  the  posterior  aspect,  natural  size. 

Formation  and  locality:  Keokuk  limestone,  Nauvoo,  Illinois. 

Helodus  gibbosus,  N.  and  W. 

PI.  V,  Figs.  3,  3  a. 

Teeth  of  medium  size ;  outline  as  seen  from  above,  linear, 
with  a  central  protuberance  on  one  side ;  extremities  rounded, 
profile  conical,  summit  of  cone  nearest  one  end,  crown  strongly 
arched  transversely,  and  slightly  constricted  at  its  base,  surface 
uniformly  and  finely  porous.     On  one  side  a  conspicuous  conical 
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gibbosity  protrudes  opposite  the  highest  point;  base  large  and 
thick,  as  high  and  wide  a^  the  crown,  coarse  and  porous,  one 
face  slightly  arched  outward  and  striated  vertically,  the  oppo- 
site one  concave,  under  surface  oblique,  smooth.  Length,  1 
inch;  height,  7  lines. 

In  the  character  of  the  root,  and  the  porosity  of  the  crown,  this  tooth  shows 
some  resemblance  to  IL  denticulatus,  and  it  is  possible  they  are  parts  of  the 
same  dental  series ;  there  are,  however,  very  marked  differences  in  the  form  of 
the  crown,  and,  as  we  have  no  evidence  of  identity,  we  are  compelled,  for  the 
present,  to  regard  them  as  distinct. 

Figures  3,  3  a,  represent  side  view  and  section,  natural  size. 

Formation  and  locality:  Keokuk  limestone,  Hamilton  and  Warsaw,  Illinois. 

Helodus  placenta,  N.  and  W. 

PI.  V,  Fig.  4,  4  fl. 

Teeth  of  medium  or  small  size,  sub-elliptical  in  outline,  flat- 
tened, thin;  crown  slightly  and  irregularly  arched  in  both 
directions,  finely  porous  throughout,  thicker  on  the  posterior 
than  the  anterior  edge,  margin  somewhat  rounded,  root  oblique, 
presenting  a  vertical  face  as  high  as  the  crown  on  one  side  of 
the  tooth,  its  inferior  surface  sloping  up  to  the  opposite  border; 
the  vertical  side  of  the  base  marked  with  strong,  irregular, 
vertical  ridges. 

The  tooth  is  somewhat  like  Belodns  planus,  Ag  ,  but  is  less  angular  in  out- 
line, more  finely  punctate,  and  wants  its  characteristic  crenulated  margin. 

Figures  4,  4  a,  are  intended  to  represent  the  appearance  of  one  of  these 
teeth,  when  viewed  from  above  and  from  the  posterior  side. 

Formation  and  locality:  Kindcrhook  group,  Burlington,  Iowa. 

Helodus  limax,  N.  and  W. 

PI.  V,  Fig.  5,  5  fl,  5  b. 

Teeth  of  medium  size,  laterally  elongated,  somewhat  curved, 
extremities  rounded ;  entire  crown  smooth  and  highly  polished, 
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arched  laterally,  transversely  rising  into  an  obtuse  and  round- 
ed mesial  ridge;  pores  relatively  coarse,  those  of  the  broader 
slope  elongated,  more  or  less  curved,  but  never  inosculating, 
the  root  small,  half  the  height  of  crown,  oblique  on  one  side, 
nearly  straight  on  the  other.  Length,  11  lines;  breadth,  4 
lines ;  height,  4  lines. 

The  teeth  of  this  species  may  be  recognized  by  their  smooth  and  roandcd 
outlines  without  points  or  angles,  by  the  polished  surface,  coarse  and  elongated 
pores.  In  their  general  aspect  they  bear  a  striking  resemblance  to  the  teeth  of 
Strophodua  tanuis^  Ag.,  (^Poiss.  Foss.  Atlas,  Vol.  3,  tab,  IB,  Jig  16-25),  from  the 
Oolite  of  Stonesfield,  though  differing  from  these  in  microscopic  structure.  Of 
described  species  of  Helodus,  they  are  most  like  some  forms  of  S.  Uxvwilmus, 
but  want  any  approach  to  a  central  cone.  The  resemblance  which  they  exhibit 
to  the  garden  slug  has  suggested  their  specific  name. 

Figures  5,  5  a,  5  ^,  represent  one  of  these  teeth  seen  from  above,  the  side, 
and  the  end,  of  the  size  of  nature. 

Formation  and  locality:  Burlington  limestone,  Burlington,  Iowa. 


Helodus  DENTicuLATUS,  N.  and  W. 

PI.  V,  Fig.  6,  6  a,  6  6. 

Teeth  of  medium  size,  conical  in  profile,  outline  irregular, 
middle  portion  broadest,  ends  rounded  sharp,  sides  scolloped, 
crown  sloping  evenly  toward  either  extremity,  from  the  most 
prominent  point,  w^hich  is  not  central,  strongly  arched  laterally, 
bearing  along  the  basal  margin  of  one  side  numerous,  conical, 
tooth-like  prominences,  base  showing  faint  traces  of  enameled 
folds;  triturating  surface  uniformly,  finely,  punctate;  root  as 
high  and  broad  as  the  crown,  relatively  thick,  rough  and 
porous,  oblique  below.     Length,  9  lines;  height,  5  lines. 

The  tooth  will  be  readily  recognized  by  the  tooth-like  appendages  set  along 
the  sides  of  the  crown. 

Figures  6,  6  a,  6  6,  side  view,  top  and  profile,  natural  size. 

Formation  and  locality:  Keokuk  limestone,  Hancock  county,  Illinois. 

—11 
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Helodus  crenulatis,  N.  and  W, 

PI.  V,  Fig.  Y,  7  a. 

Teeth  of  medium  or  large  size,  outline  showing  a  prominent 
median  angle,  the  lateral  surfaces  very  unequal  in  length, 
somewhat  rounded.  When  seen  in  profile  the  outline  is  also 
conical,  with  a  prominent  angle,  but  no  cone.  The  crown  is 
arched  over  transversely,  on  one  side  constricted,  or  the  surface 
turned  under;  both  margins  are  very  neatly  crenulated  by 
short,  deep,  sub-equal  sulci;  the  enameled  surface  finely  and 
evenly  punctate  throughout;  root  very  oblique,  generally  want- 
ing in  the  fossil  state. 

This  is  a  laterally  short  and  flattened  species,  readily  distinguishable  from 
any  other  described  by  its  angled  outline,  when  seen  from  above,  and  by  the 
distinct  crenulation  of  the  crown  margins.  The  specimens  we  have  described 
were  found  mingled  with  fragments  of  the  teeth  of  Cochliodus,  having  the  same 
deep  black  color,  and  the  same  microscopic  structure.  It  seems  probable  there* 
fore,  that  both  once  formed  parts  of  the  dentition  of  the  same  fish. 

Figure  7,  represents  the  crown  as  seen  from  above,  natural  size;  figure  7a, 
under  side  of  same  specimen. 

Formation  and  locality:  Keokuk  limestone,  Warsaw,  Illinois. 

Helodus  undulatus,  N.  and  W. 

PI.  V,  Figs.  8,  8a,  86. 

Teeth  medium  size,  laterally  elongated,  somewhat  bow- 
shaped  in  outline,  with  a  prominence  before,  a  sinus  behind ; 
crown  conical  in  outline,  the  central  cone  prominent,  sub-acute, 
from  this  the  surface  falls  oflF  toward  either  end ;  upon  the 
lateral  portions  the  enamel  is  raised  into  short,  broken  undula- 
tions, and  tubercles;  the  porosity  is  coarse  and  somewhat  irregu- 
lar, the  root  is  oblique,  coarse  and  bony,  showing  a  nearly  ver- 
tical face  posteriorly,  two-thirds  as  high  as  the  crown;  from 
the  lower  margin  of  this  the  under  surface  slopes  upward  to 
the  crown  on  the  opposite  side. 
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The  undulation  of  the  enameled  surface  constitutes  tbe  most  distinctive 
character  of  the  species.  It  resembles  that  of  a  species  of  PoeciloduSj  in  the 
collection,  and  they  were  perhaps  once  associated  together. 

Figures  8,  8  a,  86,  represent  the  view  from  above  and  behind,  and  a  profile 
section,  natural  size. 

Formation  and  locality:  Keokuk  limestone,  Warsaw,  Illinois. 

Helodus  angulatus,  N.  and  W, 

PI.  V,  Figs.  9,  9  a,  9  6,  and  10,  19  a. 

Teeth  elongated,  linear  in  outline,  obliquely  truncated  at 
the  ends,  often  sigmoidly  curved,  arched  laterally  with  a  mesial 
ridge,  but  with  no  distinct  tubercle  or  cone.  In  some  speci- 
mens the  triturating  surface  on  either  side  of  the  ridge  is  trans- 
versely concave,  in  others  one  convex,  usually  smooth  and 
polished,  marked  with  large,  elongated  pores;  the  root  is  usu- 
ally oblique,  short  and  wedge-shaped;  length,  half  an  inch  to 
an  inch;  breadth,  4  lines. 

These  teeth  are  closely  allied  to  11.  Umax,  but  the  numerous  specimens  in 
the  collection  seem  to  have  a  character  in  common,  which  that  species  wants, 
vis :  their  angular  section.  The  ends  are  also  generally  truncated,  not  round- 
ed, and  they  are  more  twisted.  As  has  been  before  remarked,  this  group  of 
teeth  are  strikingly  like  some  species  of  Stropliodusy  and  it  is  a  suggestive  fact 
that  their  microscopic  structure  diverges  from  that  of  their  congeners  in  the 
Carboniferous  limestone  in  the  same  direction.  The  pores  of  the  enameled 
surface  forming  elongated  and  irregular  lacuna),  approaching  in  character  the 
angular  reticulation  of  Strophodus, 

Figures  9,  9  a,  9  h,  represent  the  top,  side  views  and  sections  of  two  of  the 
larger  teeth  ;  figures  10-15,  smaller  specimens,  apparently  not  specifically  dif- 
ferent. 

Formation  and  locaiity:  Burlington  limestone,  Quincy,  Illinois. 

Helodus  sulcatus,  N.  and  W. 

PI.  V,  Fig.  16,  16a. 

Teeth  of  medium  or  small  size,  thin ;  crown  linear  in  outline, 
broadest  in  the  middle,  the  extremities  truncated  or  somewhat 
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rounded;  sub-medial  obtuse  ridge  traversing  the  crown  longitu- 
dinally, raised  in  the  centre  into  a  more  or  less  prominent  gib- 
bosity. The  upper  side  of  this  ridge  is  arched  over  transversely ; 
on  the  lower  side  it  descends  into  a  broad  and  deep  sulcus, 
which  runs  the  whole  length  of  the  crown,  and  occupies  full 
half  the  breadth.  The  surface  of  the  ridge,  and  in  worn  speci- 
mens, a  part  of  the  sulcus,  is  finely  and  uniformly  punctate; 
the  lower  margin  of  the  crown  is  usually  more  or  less  corruga- 
ted or  striated  vertically,  sometimes  showing  faint  traces  of 
marginal  plications;  root  small,  oblique,  and  has  usually  dis- 
appeared. 

This  species  bears  considerable  resemblance  to  some  of  the  specimens  fi<:^ured 
by  Agassiz,  under  the  name  of  Ilelodua  turffidiis,  but  is  narrower  and  more  dis- 
tinctly striated.  This  species  is  represented  in  the  collection  by  a  large  number 
of  specimens,  in  which  the  characftrs  enumerated  in  the  above  description  are 
quite  constant. 

Figures  16,  16a  are  top  and  side  views  of  a  specimen,  of  medium  size. 

Formation  and  locnlity :  Keokuk  limestone,  near  Warsaw,  Illinois. 


Genus  EDESTUS,  Leidy. 

Gen.  Char. — Maxillary  bone  segmented,  segments  beveled 
anteriorly  and  excavated  posteriorly  for  co-adaptation.  Teeth 
in  form  resembling  those  of  Carcharodon ;  one  co-ossified  with 
each  maxillary  segment. 

Edestus  minor,  Newb. 

PI.  IV,  Fig.  24. 

Teeth  relatively  small,  10  lines  long,  5i  lines  wide  at  base, 
3  lines  thick,  set  saddle-like  upon  the  edge  of  a  flat,  bony  jaw, 
conical  in  outline,  acute,  margins  sharp,  coarsely  doublj^  crenu- 
lated;  sides  laterally  arched,  giving  a  lenticular  section  to  the 
tooth;  surface  smooth  and  highly  polished. 
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This  beautiful  and  peculiar  tooth  is  evidently  similar  in  its  general  character 
to  that  described  by  Prof.  Lcidy  {Jour.  Acad.  Nat,  &i.,  Phil.^  2d  series^  Vol.  3, 
p.  159,  pi.  15,)  under  the  name  of  Edestus  rorax,  and  to  those  upon  the  jaw 
exhibited  before  the  American  Association,  at  the  Providence  meeting,  August, 
1855.  Of  the  latter  we  have,  as  yet,  no  minute  description.  From  the  former 
it  differs  in  its  smaller  size,  double  crenulation  and  angular  base.  Whether 
the  jaw  to  which  it  was  attached  was  segmented,  as  in  E.  vorax^  I  am  not  able 
to  say,  as  but  a  small  portion  of  it  remains  in  the  specimen  before  me.  It  was 
apparently  of  dense,  bony  structure,  thin  and  flat.  Of  the  relations  of  the  fish 
which  bore  this  tooth  little  can  be  said,  except  that  it  must  have  been  widely 
different  from  any  forms  now  living.  The  crown  of  the  tooth  is  remarkably 
like,  both  in  size,  form  and  crenulation,  that  of  the  teeth  of  Uanipristis  aerra^ 
Agassiz,  but  the  mode  of  its  attachment  to  the  jaw  is  so  different  that  there 
could  really  have  been  no  affinity  between  thcp^.  The  teeth  of  HemiprUtis^  &s 
well  as  those  of  Carcharo^hn,  have  osseous,  j^ibbous  bases,  which  were  set  upon 
a  cartilaginous  jaw,  to  which  they  had  only  ligamentous  attachment.  In  the 
fossil  before  us  the  tooth  was  firmly  cemented  to  a  dense  bony  jaw.  On  the 
other  hand,  to  Pn'stis,  with  which  similar  teeth  to  this  one  have  been  compared, 
it  has  some  slight  resemblance,  as  the  teeth  of  the  saw  are  implanted  in  a  solid 
bony  structure.  The  fact  that  they  are  inserted  in  cavities  is,  however,  an 
evidence  of  a  wide  difference  between  Pn'stts  and  the  fossil  before  us.  As 
Prof.  Agassiz  remarked,  in  reference  to  the  jaw  exhibited  by  Prof  Ilitchcock 
— similar  to,  if  not  identical  with,  our  fossil — there  is  reason  to  believe  that 
this  should  be  regarded  not  only  as  a  new  genus,  but  a  new  family  of  fishes. 

Figure  24  represents  a  side  view  of  this  tooth,  natural  side. 

Formation  and  locality:  Coal  Measures,  Posey  county,  Indiana. 


Chomatodus  costatus,  N.  and  W. 

PI.  V,  Fig.  17,   17a. 

Teeth  small,  laterally  elongated,  linear  in  outline;  crown 
surface  linear,  flattened,  truncated  at  the  extremities,  slightly 
arched  on  one  side,  straight  on  the  other,  with  a  prominent 
carina  along  the  arched  margin  and  another  straight  one  con- 
necting the  extremities  of  the  former,  like  the  string  to  a  bow. 
Along  the  straight  and  inferior  edge  is  a  ridge  marked  with 
elevated  spiral  lines;  the* whole  surface  is  smooth  and  polished, 
but  shows  fine  pores  along  the  superior  costaj.     The  root  is 


86  PALEONTOLOGY  OF   ILLINOIS. 

somewhat  oblique,  narrow,  linear,  section  quadrangular,  slightly 
shorter  than  the  crown. 

But  a  single,  though  quite  perfect  specimen  represents  this  species  in  the 
collection.  It  is  a  handsome,  highly  ornamented  tooth,  though  its  affinities  are 
somewhat  ohscure.  We  have  referred  it,  with  some  douht,  to  Chomatoilus, 
though  it  is  hy  no  means  certain  that  it  will  not  he  hereafter  considered  generi- 
cally  new. 

Figures  17,  17  a  represent  the  crown  face  and  section,  natural  size. 

Formation  and  locality:  Keokuk  limestone,  Nauvoo,  Illinois. 


Chomatodus  elegans,  N.  and  W. 

PI.  V,  Figs.  18,  18a,  18*. 

•  Teeth  of  large  size,  laterally  elongated ;  crown  linear  or  long- 
elliptical  in  outline,  somewhat  curved,  having  a  prominent  crest 
running  along  the  medial  line,  which,  near  the  central  point, 
swells  into  a  rounded  tubercle  or  gibbosity.  This  mesial  crest 
is  on  one  side  arched,  on  the  other  side  concave,  being  bordered 
by  a  deep  and  broad  furrow,  which  runs  the  entire  length  of 
the  tooth.  The  surface  of  this  ridge  is  deeply  and  regularly 
pitted  by  elongated  pores  or  depressions,  which  have  a  trans- 
verse direction.  On  either  side  of  the  central  gibbosity  they 
are  larger,  giving  to  the  ridge  the  crenulated  and  striated 
appearance  of  the  cutting  edge  of  some  species  of  Pstalodiis. 
The  base  of  the  crown  is  ornamented  by  numerous  imbricating 
folds  of  enamel,  those  of  the  posterior  descending  lower  than 
those  on  the  anterior  surface — the  former  being  more  numerous 
and  finer;  the  anterior  edge  of  the  base  of  the  crown  is  also 
prettily  crenulated.  The  root  is  in  height  nearly  equal  to  the 
crown,  its  anterior  face  nearly  straight,  posterior  oblique. 
Length,  1  inch,  7  lines;  breadth,  6  lines;  height,  8  lines. 

This  is  one  of  the  handsomest  species  of  the  genus.  In  the  specimen  before 
us  the  medial  crest  is  nearly  white,  while  the  pits  upon  its  surface  contain,  at 
bottom,  black  enamel,  the  basal  folds  on  either  side  are  also  jet  black.     This 
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difference  of  color,  with  the  yarietj  and  beauty  of  itfi  ornamentation,  fully  jus- 
tify Q8  in  the  choice  of  the  name  given  it.  There  is  no  described  species  with 
which  it  is  likely  to  be  confounded. 

Figures  18,  IS  a,  186,  represent  the  tooth  viewed  from  behind  and  above, 
and  a  profile  section,  and  are  of  the  natural  size. 

Formation  and  locality:  Keokuk  limestone,  Keokuk,  Iowa. 


Helodus  consolidatus,  N.  and  W. 

PI.  VI,  Figs.  1,   la,  2,  2a. 

Tooth  compound,  consisting  of  several  crowns,  firmly  consoli- 
dated upon  a  common  root ;  these  crowns  diverge  at  different 
angles  from  a  common  centre,  and  are  very  unequal  in  size; 
anterior  and  larger  one  broadly  conical  in  profile,  both  laterally 
and  transversely,  irregularly  oblong  in  outline,  ends  somewhat 
rounded ;  second  crown  much  smaller,  conical  in  profile,  with 
a  more  or  less  prominent  central  gibbosity,  oblong-linear  in 
outline,  ends  rounded ;  third  crown  smaller  than  the  second, 
arched  in  profile,  elliptical  in  outline,  sometimes  rudimentary 
and  even  wanting.  Root  nearly  as  broad  as  the  principal 
crown,  vermicularly  rugose  above,  roughened  and  bony  below, 
with  two  marked  excavations  beneath  the  larger  crowns;  pos- 
terior margin  forming  a  blunt  edge,  somewhat  rounded  laterally. 
The  enameled  surface  of  all  the  crowns  uniformly,  somewhat 
finely  punctate,  sometimes  showing  a  tubercular  rugosity. 

There  is  little  doubt  that  these  teeth  formed  one  or  more  medial  series  be- 
tween the  broader  lateral  teeth  of  Cochlwdm.  With  what  species  of  that  genus 
thej  are  associated,  it  is  at  present  impossible  to  say;  and  we  are  therefore  com- 
pelled to  give  it  provisionally  a  distinct  specific  description  and  name.  From 
the  other  compound  teeth  with  which  it  is  associated,  in  the  collection,  it  may 
be  at  once  distinguished  by  its  more  conical  principal  crown,  its  large,  bony, 
solid  root,  to  which  its  relatively  small  and  distant  secondary  crowns  are  firmly 
anchylosed.  There  is  considerable  variation  in  the  length  of  the  root,  some- 
times but  two,  perhaps  but  one  crown  being  attached  to  it. 

Figures  1,  la,  16,  represent  the  superior  and  inferior  surfaces,  and  side  view 
in  oatline  of  an  elongated  specimen  from  St.  Francisville,  Missouri.     Figures 
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2,  2o,  a  broader  specimen,  with  but  two  crowns,  upper  and  lower  surfaces,  from 
Warsaw,  Illinois. 

Formation  ajid  locality:  Keokuk  limestone,  St.  Francisville,  Missouri,  and 
Warsaw,  Illinois. 


Helodus  (Cochliodus)  nobilis,  N.  and  W. 

PI.  VI,  Figs.  3-6. 

Teeth  forming  a  series  of  six,  diminishing  from  before  back- 
ward, set  upon  a  segment  of  a  circle;  the  anterior  one  large 
and  strong,  sub-elliptical  in  outline ;  the  extremities  rounded 
or  blunt-pointed.  Crown  conical  in  profile,  with  a  sub-median, 
prominent,  ripple-like  cone,  underneath  which  is  a  deep  sinus 
filled  by  the  root ;  enameled  surface,  uniformly,  ratlier  finely 
punctate  throughout.  Root  as  high  and  as  broad  as  the  crown; 
anterior  face  nearly  vertical,  vermicularly  roughened ;  posterior 
face  higher  than  anterior,  oblique.  The  smaller  teeth  of  the 
series  are  similar  in  form  to  the  largest,  but  having  the  median 
cone  less  worn  and  more  pointed. 

There  can  scarcely  be  a  doubt  that  these  teeth  occupied  the  central  portion 
of  the  jaw,  in  two  or  more  rows,  between  the  large  convoluted  teeth  which  we 
have  described  under  the  name  of  Cochliodus  ^lobilis.  This  is  indicated,  and 
^we  may  almost  say  proven,  by  the  fact  that  the  specimens  figured  plate  VI, 
figures  4-6,  and  plate  VII,  figures  1,  2,  4,  were  found  impacted  together — disar- 
ranged, but  in  contact — and  with  some  traces  of  the  cartilaginous  jaw  upon 
which  they  were  once  set.  The  character  of  the  microscopic  structure  of  the 
crown  surfaces  is  precisely  the  same  in  both,  as  is  their  color.  Whether  the 
entire  dental  series  was  procured  or  whether  a  portion  was  lost  we  have  no 
means,  at  present,  of  determining,  but  the  convoluted  teeth  seem  to  have  been 
derived  from  both  the  upper  and  lower  jaws.  There  are  also  many  more  of  the 
conical  ones  than  the  series  represented  in  our  figure.  Whether  these  former 
numerous  medial  rows  were  on  a  single  jaw,  or  were  common  to  both,  is  as  yet 
undeterminable.  As  has  been  before  remarked,  a  want  of  symmetry  of  these 
Helodoid  teeth  seems  to  prove  that  there  was  more  than  one  row  on  one,  per- 
haps both  of  the  jaws. 

Figures  3,  3a,  3^,  give  side  and  top  views  and  profile  section  of  a  large 
detached  tooth.     Figures  4,  42>,  represent  one  of  the  series  we  have  described, 
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8660  from  above  and  from  the  side,  the  latter  in  profile.  Figure  4  a,  the  ante- 
rior face  of  the  largest  too^.  Figures  5,  5  a,  another  series,  seen  from  above 
and  in  profile.  Figure  6,  a  side  view  of  a  series  of  very  small  teeth.  All  from 
the  same  locality — natural  size. 

Formation  'and  iocalifi^ :  Keokuk  limestone,  near  Warsaw,  Illinois. 

CocHLiODUS  NOBiLis,  N.  and  W. 

*  PI.  VII,  Figs.  1-4.     PI.  VIII,  Fig.  1. 

The  specimens  from  which  our  knowledge  of  this  magnificent  species  is 
derived,  apparently  include  nearly  the  entire  dental  series ;  they  were,  however, 
most  unfortunately,  collected  without  sufficient  care  to  preserve  every  fragment 
of  all  the  numerous  teeth  found  lying  in  contact,  and  no  note  was  taken  of  their 
relative  positions ;  had  both  these  particulars  been  carefully  attended  to,  it  is 
probable  we  should  have  been  able  to  make  out  the  complete  dentition  of  Coch- 
iiodus,  and  thus  throw  a  flood  of  light  upon  the  classification  of  the  placoid 
fishes  of  the  Palaeozoic  ages.  As  usually  found,  the  teeth  of  cartilaginous 
fishes  are  severed  from  their  connections,  and  all  traces  of  the  jaws  which  sup- 
ported them  are  lost.  In  the  present  exceptional  instance,  however,  the  jaws 
themselves  are  preserved,  and  the  teeth  were  in  contact,  though  generally  dis- 
placed, most  of  them  lying  in  a  confused  heap. 

Jaws. — Fragments  only  of  the  jaws  are  visible  on  the  specimens  contained 
in  the  collection,  and  such  as  are  quite  insufficient  for  determining  their  form ; 
they  are  now  thin  and  fiattened,  and  much  distorted,  showing  they  had  little 
firmnesB  or  rigidity,  and  were  doubtless,  for  the  most  part,  cartilaginous,  though 
it  is  possible,  in  part  ossified.  They  do  not  show  a  true  bony  structure,  but 
exhibit  on  fracture  a  fine  granular  composition,  such  as  we  have  before  seen 
accompanying  the  more  distinctly  bony  portions  of  the  remains  of  cartilaginous 
fishes,  indicating,  perhaps,  a  cartilage  through  which  were  disseminated  innu- 
merable granules  of  ossific  matter. 

The  structure  of  these  jaws  is  very  difierent  from  that  of  the  bones  of  the 
ganoid  fishes,  which  are  not  unfrequently  met  with  in  the  Carboniferous  rocks. 
Judging  from  this  evidence  and  the  fact  that  the  teeth  of  Cochliodus  are  almost 
universally  detached  and  scattered  through  the  rocks  containing  them,  with  no 
traces  of  the  jaws  on  which  they  were  once  set,  we  are  led  to  infer  that  Prof. 
McCoy  was  in  error  in  removing  Cochliodus  from  the  place  assigned  it  by  Prof 
Agassis  among  the  sharks,  and  classing  it  among  the  Pi/cnodonts.  We  may 
Miy  farther,  that  the  specimens  before  us  afford  no  confirmation  of  the  views 
suggested  by  Prof  McCoy,  that  the  succession  of  teeth  was  from  below  upward, 
aM  in  the  I^cnodonts,  rather  than  from  behind  forward,  as  in  the  sharks. 

—12 
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Teeth, — The  group  of  teeth  here  impacted  together,  includes  at  least  four 
distinct  and  different  forms,  of  which  the  surface  markings,  microscopic  struc- 
ture, color,  etc.,  are  precisely  the  same  throughout.  These  are,  first,  large, 
strongly  enrolled  teeth,  marked  with  two  strong,  revolving  ridges,  separated  by 
a  deep  furrow  (figs.  3  and  4,  pi.  VII),  which  correspond  to  the  larger  of  the 
two  teeth  of  either  ramus  of  the  jaw,  figured  by  Prof.  Agassiz,  {Poiss.  Foss. 
Atlas,  tab.  19,  Jig.  14,)  constituting  the  type  of  the  genus  Cochltodus,  and  the 
tooth  described  by  Prof.  McCoy  under  the  name  of  C.  acutus,  Ag.,  (Brit, 
Palseoz.  Foss.  p.  621,  j>^.  3  i^Jigs.  24, 25).  The  differences  between  these  te^th 
and  ours  being  only  of  a  specific  character.  Our  specimens  are  three  times  as 
large  as  those  of  Agassiz,  the  broader  ridge  terminating  in  a  rounded  promi- 
nence before  reaching  the  margin ;  the  surface  of  the  tooth  strongly  wrinkled, 
etc.  These  teeth  are  regarded  by  McCoy  as  the  posterior  pair  of  the  lower 
jaw.  2d.  A  narrow  tooth  equally  convoluted,  having  a  wedge-shaped  outline 
when  seen  from  above;  perhaps  corresponding  to  the  anterior  pair  in  Agassiz's 
figure.  This  tooth  has  a  single  narrow  and  low  revolving  ridge,  with  numerous 
obscure  plications.  3d.  Teeth  nearly  as  long  as  both  the  preceding,  (figs.  1 
and  2,  pi.  VII),  with  one  broad,  rounded,  revolving  ridge  near  the  oblique 
extremity,  with  one  or  two  low  and  narrow  ones  near  the  opposite  end,  and 
numerous  revolving  wrinkles  or  folds  upon  the  intermediate  surface.  These 
teeth  are  somewhat  unlike  any  heretofore  attributed  to  Cochiiodns,  and  proba- 
bly belonged  to  the  opposite  jaw  from  that  which  bore  those  before  mentioned; 
matching  into  those  when  in  use.  If  the  teeth  described  by  Agassiz  and 
McCoy  are,  as  supposed,  from  the  lower  jaw,  these  are  from  the  upper.  4th. 
Transversely  elongated  teeth  of  smaller  size,  in  diminishing  series  of  six, 
joined  by  their  longer  sides,  and  in  some  cases  retaining  their  relative  positions. 
(PI.  VI.)  These  teeth  have  more  or  less  distinctly  marked  prominence  or 
cone  upon  the  crown,  and  oblique  and  flattened  root  often  as  high  as  the  crown. 
Considered  by  themselves  they  would  constitute  one  or  more  typical  species  of 
the  genus  TTelodm.  They  formed  several  rows,  as  is  indicated  by  the  differ- 
ences which  they  present.  In  one  series  taken  from  this  group  (fig.  5,  5  a, 
PI.  VI,)  the  cone  of  the  crown  is  more  or  less  mammillary  in  form,  sub-central 
in  position,  the  lateral  extremities  of  the  teeth  rounded.  In  another  series 
from  the  same  mass,  (PI.  VI,  fig.  4,  4  a),  the  cone  of  the  crown  is  more  flat- 
tened and  very  eccentric,  the  lateral  extremities  obliquely  truncated.  A  third 
series  consists  of  six  (6)  small,  elliptical  teeth,  of  which  the  crowns  are  arched 
over  without  distinct  cones.     (Fig.  6,  PI.  VI.) 

The  enameled  surface  of  all  these  teeth,  large  and  small,  has  a  relatively 
coarse  porosity  precisely  the  same  in  all,  and  it  is  impossible  to  resist  the  con- 
clusion that  they  all  formed  parts  of  the  varied  dentition  of  a  single  fish.  As 
they  are  now  thrown  into  a  confused  heap  we  can  only  conjecture  what  the 
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relative  position  of  each  form  was.  It  seems  probable,  however,  that  the 
smaller  conical  teeth  formed  several  series  intermediate  between  the  larger  and 
broader  ones,  upon  the  symphysis  of  the  jaw.  In  the  living  Cestracion  we  find 
a  precisely  similar  arrangement.  The  rami  of  the  jaws  are  covered  with  a 
aeries  of  broad,  flattened  plates,  fitted  £[)r  crushing  only,,  while  the  mesial  por- 
tion of  each  jaw  is  occupied  by  numerous  rows  of  small,  pointed  teeth,  dimin- 
ishing in  size  from  front  to  rear.  The  smaller  teeth  in  the  group  before  us 
would,  as  has  been  remarked,  if  taken  by  themselves,  be  referred  to  Helodus, 
and  it  is  highly  probable  that  a  large  number  of  the  species  of  Ilehdus  now  or 
heretofore  described,  were  once  associated  with  teeth  of  very  different  form, 
some  of  which  may  be  known  under  other  names.  Several  rows  of  teeth, 
forming  a  regular  gradation  of  size,  generally  similar  to  those  under  consider- 
ation, have  been  discovered  in  the  old  world,  and  are  described  in  the  works  of 
Agassiz,  McCoy,  etc.  Prof.  McCoy,  in  speaking  of  a  scries  of  this  kind, 
referred  to  Ht'lodics  latvussirmis,  Agvisaiz,  (^Brit,  Palecoz.^  jFc>«s.,  p.  631),  says, 
"they  diminish  in  size  from  behind  forward.'^  This  seems  to  us  improbable, 
as  upon  the  supposition  that  they  occupied  the  mesial  space  between  the  larger 
convoluted  teeth,  that  space  would  be  broadest  anteriorly ;  aside  from  this  we 
have  the  analagous  arrangement  of  the  teeth  in  both  the  Cestracionts  and  Byho- 
dontSf  as  well  as  in  all  the  living  genera  of  true  sharks,  in  confirmation  of  the 
view  that  the  teeth  in  these  rows  diminished  in  size  from  the  front  rank  back- 
ward. 

Formation  and  locality :  Keokuk  limestone,  Warsaw  and  Nauvoo,  Illinois. 


CocHLiODUS?  CRASsus,  N.  and  W. 

PI.  VIII,  Figs.  2,  2  a. 

Teeth  thick,  massive,  sub-quadrate  in  outline,  the  two  longer 
sides  respectively  convex  and  concave,  one  of  the  lateral  angles 
of  the  concave  side  being  prolonged,  the  superior  surface  is 
strongly  arched  from  the  front  backward  with  a  lateral  sulcus 
extending  to  the  produced  posterior  angle;  it  is  highly  polish- 
ed, marked  with  faint  waved  lines  of  growth  parallel  with  the 
oonvex  anterior  margin,  and  a  few  obscure  wrinkles  crossing 
these.  The  central  portion  of  the  tooth  is  evenly  punctate ; 
near  the  margin  the  enamel  tubes  being  concealed  by  an 
exterior  coating,  as  is  frequently  the  case  with  teeth  of  this 
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and  allied  genera  when  but  slightly  worn.  Antero-posterior 
diameter  to  extremity  of  prolonged  angle,  1  inch,  8  lines; 
transverse  diameter,  1  inch,  8  lines;  height,  11  lines. 

This  fine  tooth  is  not  distinctly  referable  to  any  known  genus,  though  com- 
ing nearer  to  Gochliodus  than  any  other.  Waiting  the  discovery  of  other 
specimens  which  will  throw  more  light  upon  its  affinities,  we  place  it  provision- 
ally in  CochlioduB.  Associated  as  it  was  in  the  rocks  from  which  it  was 
obtained,  with  the  large  species  of  Sandalodus,  described  by  us  under  the  name 
of  JS.  grandis — which  it  resembles  in  its  massive  strength  and  surface  mark- 
ings, we  have  thought  it  possible  that  it  might  have  been  a  portion  of  the  same 
dental  scries  with  them.  This  is,  however,  mere  conjecture,  which  will  be 
confirmed  or  disproved  by  future  observation. 

Figures  2,  2  a,  represent  the  upper  surface  and  profile,  natural  size. 

Formation  and  locality :  Keokuk  limestone,  Warsaw,  Illinois. 


Genus  ASPIDODUS,  N.  and  W. 

Gen.  Guar. — Teeth  flattened,  more  or  less  arched  on  both 
directions,  variable  in  size  and  outline,  sub-rhomboidal,  oblong 
or  trapezoidal,  the  larger  pair  in  each  series  having  a  trape- 
zoidal outline,  and  being  obliquely  rolled,  scroll-like,  over  the 
jaw.  The  superior  surface  is  smooth  or  nearly  so,  uniformly 
and  rather  finely  punctate  throughout,  the  edges  more  or  less 
distinctly  crenulated,  the  inferior  surface  smooth  or  slightly 
roughened,  corresponding  to  the  jaw  surface  on  which  it  rested. 
The  smaller  teeth  are  irregularly  rounded  or  polygonic  in  out^ 

line,  arched  on   both   directions,   resembling  in   form   some 
ancient  shields. 

We  have  combined  under  the  above  generic  title  a  group  of  teeth  quite 
largely  represented  in  the  collection,  which  seem  to  form  a  connecting  link 
between  Cochliodus  and  Psammodiis ;  a  portion  of  them  having  the  twisted  or 
rolled  form  similar  to  that  of  the  teeth  of  Cochliodus,  others  more  nearly  plain, 
and  approaching  Psammodm  in  form  and  functions.  They  all  want,  however, 
the  ridges  and  furrows  which  characterize  the  teeth  of  Cochliodus,  and  differ 
from  the  teeth  of  both  the  preceding  genera  in  the  crenulated  edges.  They 
evidently  formed  a  somewhat  complex  system  of  pavement-like  dentition,  which 
covered  an  arched  surface  in  the  jaws  of  an  ancitnt  Cestraciont. 
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Judging  from  the  figures  and  descriptions  before  us,  it  seems  to  us  probable 
that  CocMiodus  magniis^  Ag.,  and  Jlelodus planus^  Ag.,  should  be  separated  from 
their  present  generic  connections  and  included  in  Aajndodus.  CocJdloilm 
magnuSj  Ag.,  corresponds  closely  in  form  with  some  of  the  teeth  now  figured, 
and  it  certainly  wants  the  characteristic  revolving  ridges  and  convoluted  form 
of  that  genus.  It  has  been  suggested  by  Capt.  Jones  (Potlock's  Geol.  Keport, 
p.  642),  that  Uelodus plantis  is  but  a  form  of  CocMiodus  nuignm, 

AspiDODUS  CRENULATUS,  N.  and  W. 

PI.  VIII,  Figs.  3-11. 

Teeth  small,  flattened  thin,  showing  considerable  variety  of 
form  and  size;  being  mostly  trapezoidal  with  five  unequal 
sides,  one  or  more  of  the  sides  being  sometimes  rounded,  a  por- 
tion of  the  series  showing  a  deep  notch  on  one  of  the  sides. 
Teeth  forming  several  pairs,  which  occupied  corresponding 
positions  on  the  opposite  sides  of  the  mouth.  Of  these  pairs, 
among  the  largest  and  the  thickest  is  one  which  is  obliquely 
rolled  or  twisted — as  in  Gochliodiis — is  narrow,  trapezoidal  in 
outline,  with  one  angle  much  produced.  This  was  probably 
the  terminal  tooth  on  each  side,  homologous  with  the  largest 
tooth  in  Gockliodus.  The  upper  surface  of  all  the  teeth  is 
covered  with  a  thick  coating  of  nearly  smooth,  uniformly 
pitted  enamel.  The  articulating  edges  are  strongly  crenulated, 
the  inferior  surface  nearly  smooth. 

The  convoluted  pair  of  this  series  of  teeth  bear  a  marked  resemblance  to 
those  described  by  Agassiz,  under  the  name  of  CocMiodus  ma^nus,  and  there 
can  be  no  reasonable  doubt  that  they  are  generically  identical,  and  yet,  being 
longer,  narrower  and  more  re  volute,  they  must  be  considered  specifically  distinct. 

It  is,  perhaps,  not  quite  certain  that  all  the  varied  forms  which  we  now 
include  in  A.  crenufatus  should  be  so  united,  but  the  principal  pair  were  evi- 
dently articulated  with  others  of  different  form  from  their  own  and  all  the  series 
now  figured  have  as  indications  of  identity  the  common  locality,  pentagonal 
outline  peculiarly  similar  surface  and  microscopic  structure. 

Figures  3-11,  represent  12  of  these  teeth,  of  natural  size;  figures  3,  3  a,  the 
most  convoluted  pair. 

FomuUion  and  locality :  Chester  limestone,  Chester,  Illinois. 
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AspiDODus  CONVOLUTUS,  N.  and  W. 

PI.  Vm,  Figs.  12,  Ua. 

Teeth  robust,  ovoid  in  outline  as  seen  from  above,  thick  and 
massive,  strongly  revolute,  having  a  cylindroid  figure ;  upper 
surface  without  revolving  ridges  or  furrows,  finely  striated 
transversely,  uniformly  filled  throughout;  under  surface  nearly 
smooth. 

This  singular  tooth  scarcely  corresponds  to  any  other  in  the  collection  or 
heretofore  described.  In  the  generalities  of  its  form  and  structure  it  approaches 
most  nearly  to  the  revolute  forms  of  A,  crenulatm^  and  as  it  is  derived  from  the 
same  locality,  we  have  thought  best  to  place  it  provisionally  in  the  same  genus 
with  that  species.  The  only  specimen  contained  in  the  collection  is  considera- 
bly broken,  so  that  its  entire  figure  can  not  be  determined  from  it.  It  is, 
however,  so  conspicuous,  from  its  size  and  form,  that  it  seems  desirable  that  it 
should  be  published  in  order  that  it  may  be  of  use  for  geological  purposes. 

Figures  12,  12  a,  respectively,  represent  the  upper  surface  and  profile  section, 
natural  size. 

Formation  and  locality:  Chester  limestone,  Chester,  Illinois. 


PCECILODUS  RUGOSUS,  N.  and  W. 
PI.  VIII,  Fig.  13. 

Tooth  oblong  or  sub-elliptical  in  outline,  posterior  extremity 
sub-acute,  anterior  truncated,  strongly  revolute,  with  two  promi- 
nent revolving  ridges,  separated  by  a  deep  central  furrow; 
crown  surface  highly  ornamented  with  numerous  sub-equal 
folds  of  enamel,  running  nearly  parallel  with  the  basal  margin. 
Where  unworn  these  are  angular  carinaB,  with  one  broad  and 
one  narrow,  almost  perpendicular,  sides;  upon  worn  surfaces 
they  form  roimded,  transverse  ridges,  which  undulate  its  out- 
line. The  enamel  pores  are  uniformly  distributed  over  the 
entire  surface.  Length,  1  inch,  6  lines;  breadth,  8  lines;  enam- 
eled folds,  half  a  line  in  breadth. 
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This  tooth  is  generally  similar  in  form  and  markings  to  Pceciloiius  Jonesu\ 
Ag.,  but  is  much  larger,  and  the  furrow  between  the  two  prominences  is  cen- 
tral, while  in  P,  Jonesii  it  is  nearest  the  anterior  end.  P.  obliqtius,  McCoy,  is 
also  much  smaller  and  the  ridges  are  angular. 

Figure  13  represents  a  posterior  upper?  tooth,  seen  from  above — natural  size. 

Formation  and  locality/ :  Keokuk  limestone,  Warsaw,  Illinois. 

PcECiLODUS  ORNATUS,  N.  and  W. 

PL  VIII,  Fig.  14. 

Teeth  flattened,  slightly  arched,  very  thin,  sub-triangular  or 
trapezoidal  in  form,  the  posterior  extremity  pointed,  basal 
margin  sinuous,  lateral  margins  nearly  straight;  crown  surface 
raised  into  a  low,  rounded,  sub-central  ridge,  running  nearly 
parallel  with  the  posterior  margin ;  from  this  the  surface  slopes 
down  gradually  to  the  anterior  end  on  the  other  side,  descend- 
ing into  a  broad,  shallow  furrow,  which  extends  to  the  posterior 
border.  It  is  everywhere  ornamented  Avith  prominent  raised 
lines,  nearly  parallel  with  each  other  and  the  basal  margin, 
about  3  to  every  2  lines  in  width.  The  summits  of  these  cari- 
ruB  are  crenulated,  and  their  slopes  transversely  striated  by  a 
kind  of  vermicular  rugosity.  Where  the  ridges  are  most 
widely  separated,  the  unworn  enamel  is  finely  tubercular; 
where  worn,  it  is  dotted  by  the  sections  of  these  tubecles. 
Length,  1  inch,  6  lines;  breadth  of  imperfect  specimen,  1  inch. 

While  generally  similar  to  the  other  species  of  the  group,  which  includes  P. 
rugosus,  Nob.,  P.  obliquus^  McCoy,  P,  Jonesii,  Agassiz,  etc.,  it  differs  from  all 
these  in  its  thin  and  flattened  form,  and  in  the  complex  character  of  its  orna- 
mentation. 

Figure  14  represents  posterior  terminal  tooth,  natural  size. 

Formation  and  locality:  Keokuk  limestone,  Warsaw,  Illinois. 

Genus  DELTODUS,  N.  and  W. 

Gen.  Chab. — Teeth  of  medium  or  large  size,  thick  and  strong, 
triangular  in  outline,  more  or  less  arched,  sometimes  enrolled 
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in  the  line  extending  from  the  longest  and  most  acute  angle  to 
the  opposite  margin ;  crown-surface  sometimes  simply  arched, 
more  generally  marked  by  1-3  prominent  ridges,  running  from 
the  basal  margin  toward  the  longest  angle.  In  some  species 
the  trituratinf]^  surface  is  also  undulated  bv  a  series  of  trans- 
verse  obtuse  ridges,  parallel  with  the  basal  margin,  and  mostly 
confined  to  the  basal  portion  of  the  tooth.  The  crown-surface 
is  uniformly  punctate,  the  size  aud  form  of  the  pores  varying 
on  the  different  species. 

This  genus  is  created  to  receive  a  group  of  teeth,  largely  represented  in  the 
collection  before  us,  and  of  which  some  species  have  been  described  heretofore 
in  Europe,  under  the  names  of  CocJdiodus  and  Pceciloilus.  It  is  evident,  how- 
ever, that  they  should  be  separated  from  Cochiiodics,  as  they  are  more  triangular 
in  form  and  generally  much  less  curved;  and  it  will  be  seen,  by  a  comparison 
with  PcecilocfuSy  that  while  the  forms  of  some  species  approach  that  of  Poecilfj- 
(iu^j  they  are  distinguished  from  that  genus  by  the  character  of  the  surface. 
In  all  the  true  Pcecilodt  the  enameled  surface  is  corrugated  by  distinct  trans- 
verse ridges,  which  occupy  all  the  crown  face  from  base  to  summit  of  the  teeth, 
and  give  them  a  peculiarly  ornamented  appearance.  [See  plate  VIII,  figs.  13 
and  14.]  In  two  foreign  species  of  Pcecilodm  (jP.  aiigusfvs  and  P.  marginatis) 
the  transverse  rugae  arc  unbroken  undulations  and  so  different  from  those  in 
the  species  cited  as  to  render  it  doubtful  whether  they  should  be  included  in 
the  same  generic  group.  One  species  of  DeUwhis  now  described  and  figured 
(/>.  untlulatm^  plate  IX.  fig.  5,)  is  also  undulated,  but  not  in  a  manner  and  to  a 
degree  inconsistent  with  its  association  with  the  smoother  species  with  which 
we  have  classed  it.  Another  species,  however  (D.  cing\datus^  figure  6),  presents 
some  characters  which  doubtless  will  be  considered  to  have  generic  value,  and 
we  only  refrain  from  separating  it  from  Deltodus,  at  the  present  time,  from  an 
unwillingness  to  make  a  single  and  imperfect  tooth  the  basis  of  a  generic 
description.  In  that  tooth  the  crown  surface  is  composed  of  alternate  trans- 
verse bands  of  enamel  and  dentine,  these  bands  being  of  nearly  equal  width 
and  running  quite  across  the  tooth,  and  extending  from  base  to  summit. 

It  is  almost  certain  that  the  triangular  teeth  which  we  have  referred  to  the 
genus  Deltodus  were  but  a  portion  of  the  dentition  of  the  fishes  which  wore 
them,  as  they  are  undoubtedly  the  homalogues  of  the  larger  teeth  of  Cochliodm; 
but  we  can  not,  as  yet,  determine  the  character,  number  or  position  of  those 
with  which  they  were  associate(ii 
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Deltodus  angularis,  N.  and  W. 

PI.  IX,  Fig.  1. 

Posterior  teeth  of  small  size,  triangular  in  outline,  thick; 
crown  surface  marked  with  a  sharp,  narrow,  oblique  keel, 
which  runs  from  the  prominent  posterior  summit.  This  is 
bordered  by  a  broad  and  deep  sub-central  furrow,  from  which 
the  surface  runs  into  a  broad,  flattened  ridge,  which  borders 
the  straight  side;  entire  enamel  surface  finely  punctate. 
Antero-posterior  diameter,  1  inch. 

Figure  1  represents  a  posterior  tooth  seen  from  above,  natural  size. 
Formation  and  locality:  Coal  Measures,  La  Salle,  Illinois. 

Deltodus  stellatus,  N.  and  W. 

PI.  IX,  Figs.  2,  3,  3  a. 

Posterior  tooth  spirally  revolute,  obliquely  triangular  in 
outline,  both  angles  of  the  broader  extremity  somewhat  round- 
ed, a  sharp,  prominent  keel  runs  from  the  larger  basal  angle 
to  the  pointed  summit.  From  this  ridge  the  surface  descends 
abruptly  to  the  nearest  margin,  more  gradually  into  a  well 
defined  sulcus,  which  runs  along  the  opposite  border ;  enameled 
coating  is  marked  with  a  few  faint  lines  of  growth,  parallel 
with  the  broader  margin,  and  obscure  longitudinal  grooves  or 
wrinkles,  is  uniformly  porous  throughout,  the  pores  being  rela- 
tively large,  angular  in  outline,  many  of  them  stellate  ;  length 
1  inch,  9  lines ;  breadth  1  inch,  1  line. 

The  posterior  teeth  of  this  species  will  he  readily  recognized  hy  their  narrow 
triangular  form,  remote  transverse  lines  of  growth,  the  angular  keel,  the  longi- 
tudinal plication,  and  particularly  hy  their  coarse,  angular,  sometimes  stellate 
porosity. 

The  anterior  teeth  are  strongly  revolute,  transversely  arched,  the  hase  round- 
ed and  expanded  into  a  ring-like  angle  on  one  side,  where  there  is  a  hroad, 
shallow,  marginal  furrow  or  depression.     The  surface  markings  are  similar  to 

—13 


98  PALAEONTOLOGY  OF  ILLINOIS. 

those  of  the  posterior  teeth,  except  that  the  longitudinal  ridges  arc  less  con- 
spicuous, sometimes  being  wholly  obsolete;  the  porosity  is  coarse,  more  or  less 
angular  and  irregular,  rarely  stellate. 

Figure  2,  represents  the  superior  surface  of  a  posterior  tooth;  figures  3,  3  «, 
an  anterior  ?  tooth ;  both  natural  size. 

Formation  atxd  locality:  Keokuk  limestone.  Warsaw,  Illinois. 

Deltodus  coMPLp^ATUS,  N.  and  W. 

PI.  IX,  Fig.  4. 

Teeth  broadly  triangular  in  outline,  narrower  end  termina- 
ting in  an  acute  point,  the  border  extremity  having  one  obtuse 
angle,  the  other  broadly  rounded,  slightly  arched  spirally,  but 
as  compared  with  the  associated  species  flat  and  thin.  A  low, 
obtuse  ridge  passes  from  the  angle  of  the  broader  extremity  to 
the  pointed  end;  from  this  ridge  the  surface  declines  rapidly 
on  one  side,  very  gradually  on  the  other,  to  the  lateral  margins ; 
a  faint  rudimentary  ridge  being  sometimes  visible  midway  of 
the  broader  surface,  with  the  higher  one  converging  to  the 
acute  extremity ;  enameled  surface  smooth  and  polished,  every 
where  finely  punctate. 

Figure  4  represents  the  superior  surface  in  profile,  natural  size. 
Fwmation  and  locality:  Burlington  limestone,  Henderson  county,  Illinois. 

Deltodus  undulatus,  N.  and  W. 

PI.  IX,  Fig.  5. 

Posterior  tooth  strongly  arched,  triangular  in  outline,  its 
broader  extremity  somewhat  emarginate,  one  of  the  angles 
broadly  rounded,  the  other  sub-acute;  a  prominent  rounded 
ridge  passes  from  the  rounded  angle  of  the  broader  end  to  the 
acute  extremity,  bordered  by  a  deep  sulcus,  which,  starting 
from  the  emargination  of  the  broader  end,  converges  to  the 
same  point;  enameled  surface  highly  polished  and  shining, 
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undulated  by  broad,  transverse,  elevated  bands  separated  by 
narrower  sulci,  which  give  an  undulated  outline  to  the  lateral 
margins,  and  to  the  profile;  punctation  of  the  upper  surface 
strongly  marked  throughout.  Length,  2  inches;  greatest 
breadth,  1  inch,  3  lines. 

This  beautiful  species  may  be  at  once  recognized  by  its  highly  polished  and 
shining  surface,  and  its  broad,  transverse  undulation.  Poecilodus  subhevis, 
McCoy,  is  somewhat  like  it,  but  is  smaller,  less  strongly  marked  by  the  trans- 
verse ridges  and  sulci,  and  with  a  less  deep  longitudinal  furrow. 

Figure  5,  represents  the  upper  surface,  natural  size. 

Formation  and  locality:  Keokuk  limestone,  Keokuk,  Iowa. 


Deltodus  cingulatus,  N.  and  W. 

PI.  IX,  Fig.  6. 

Teeth  narrow,  wedge-shaped  in  outline,  spirally  enrolled, 
the  broader  end  obliquely  rounded;  triturating  surface  trans- 
versely arched,  marked  with  numerous  conspicuous,  obliquely 
transverse,  sub-equal  ridges  or  belts  of  enamel,  separated  by 
parallel  furrows  of  nearly  equal  width ;  the  surface  of  the  fur- 
rows is  coarsely  porous  and  reticulated,  that  of  the  ridges  very 
finely  and  evenly  punctate. 

In  this  species  we  have  an  extreme  instance  of  the  division  of  the  triturating 
surfiice  into  bands  of  unequal  hardness,  which  constitute  the  distinctive  char- 
acter of  Fcecilodus.  Here  the  surface  is  divided  into  broad,  transverse,  zone- 
like bands,  more  than  a  line  in  width ;  alternations  of  hard,  dense,  smooth 
enamel,  and  coarse,  reticulated  bone.  The  bands  of  harder  material  are  most 
prominent,  and  give  to  the  profile  an  undulated  outline.  This  interesting  tooth 
will,  doubtless,  be  ultimately  separated  from  JDeUodus  and  placed  in  a  genus 
created  to  receive  it  and  its  more  immediate  congeners.  Without  more  materia], 
however,  we  refrain  from  attempting  to  define  the  characters  and  limits  of  such 
a  genus. 

Figure  6,  represents  the  crown  surface,  natural  size. 

Formation  and  locality:  Chester  limestone,  Chester,  Illinois. 
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Deltodus  spatulatus,  N.  and  W. 

PI.  IX,  Fig.  Y. 

Anterior?  tooth  obliquely  spatulate  in  outline,  Bpirally 
curved,  long  and  narrow;  the  broader  end  obliquely  rounded, 
sides  converging  to  a  simple  point  above,  relatively  thick; 
crown  surface  strongly  arched  in  both  directions,  without  dis- 
tinct keels  or  furrows,  uniformly  granulo-punctate  throughout. 

The  narrow,  crenate  form,  and  simple  surface,  will  enable 
one  to  distinguish  this  species  from  those  with  which  it  is  asso- 
ciated. 

In  some  of  the  specimeQS  the  hase  is  somewhat  hroader,  and  the  basal  angle 
common  to  most  species  of  the  genus  hegins  to  show  itself,  while  there  is  a 
slight  depression  of  the  crown  along  the  margin  of  that  side,  the  representa- 
tive of  the  usual  furrow.  The  outline  is  narrower,  however,  and  more  spatu- 
late, and  the  whole  tooth  more  simple,  than  in  any  other  species  with  which  wc 
are  acquainted.  The  punctatioq  of  the  surface  is  relatively  coarse,  and  there 
are  raised  rings  ahout  the  orifices  of  the  enameled  tuhes.  Length,  1  inch,  8 
lines;  greatest  hreadth,  10  lines. 

Figure  7,  represents  a  large  and  narrow  specimen,  natural  size. 

Formation  and  locality:  Burlington  limestone,  Quincy,  Illinois. 

Deltodus  rhomboideus,  N.  and  W. 

PI.  IX,  Fig.  8. 

Posterior  tooth  arched,  scarcely  revolute,  sub-rhomboidal  in 
outline,  the  broader  end  irregularly  rounded,  the  narrower  end 
obliquely  truncated;  the  upper  surface  marked  with  two  nearly 
parallel,  low,  obtuse,  longitudinal  ridges,  of  which  one  is  mar- 
ginal, the  other  central ;  the  latter  being  bordered  on  one  side 
by  a  shallow  furrow  separating  it  from  the  stronger  marginal 
ridge,  on  the  other  by  a  broader  and  deeper  groove,  which 
occupies  the  lateral  interval  between  it  and  the  more  oblique 
margins.  One  or  more  lines  of  growth  are  discernible  running 
parallel  with  the  outline  of  the  broader  end ;  these  produce 
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little  inequality  of  surface,  but  are  marked  by  bands  of  color. 
The  triturating  surface  is  evenly  granulo-punctate,  except  along 
the  margins  of  the  narrower  end,  which  are  vermicularly 
roughened. 

Tbi8  species  is  distinguished  from  the  others,  now  or  heretofore  descrihed, 
by  its  more  oblong  or  rhomboidal  outline,  the  lateral  margins  not  converging  to 
a  common  point;  the  more  oblique  one  forming  another  angle  before  reaching 
the  pointed  extremity.  The  ridges  of  the  surface  are  also  parallel,  whereas  in 
most  other  species  they  converge.  Length,  1  inch,  10  lines;  breadth  at  base, 
1  inch. 

Figure  8,  represents  the  superior  surface  seen  from  above,  natural  size. 

Formation  and  locality:  St.  Louis  Limestone,  St.  Louis,  Missouri. 

Deltodus  grandis,  N.  Sp. 

PI.  IX,  Fig.  9,  9fl. 

Teeth  of  large  size,  thick  and  strong,  triangular  in  outline, 
spirally  convoluted.  An  obtuse,  angular  ridge  runs  from  the 
obtuse  angle  of  the  broader  extremity  to  the  narrower  end, 
from  which  the  surface  falls  oflF  laterally  into  a  deep  sulcus, 
which  converges  toward  the  sam^ point;  the  acute  angle  of  the 
broader  end  is  strongly  elevated.  The  enameled  surface  is 
highly  polished  and  smooth,  except  where  showing  a  few  faint 
lines  of  growth  parallel  with  the  broader  margin.  It  is  uni- 
formly punctate  throughout,  and  where  most  worn  the  orifices 
of  the  enamel  tubes  form  simple  pits  in  a  smooth  surface ; 
where  it  has  sujSered  less  abrasion  it  is  minutely  shagreened  by 

elevated  rings  about  their  orifices. 

# 

The  specimen  before  us  affords  an  interesting  illustration  of  the  severity  of 
the  duty  performed  by  these  teeth  when  in  use,  a  piece  having  been  broken 
out  of  its  most  prominent  part  during  the  life  of  its  possessor ;  the  edges  of 
the  fracture  being  rounded  by  subsequent  wear,  its  bottom  and  sides  being 
coated  with  a  new  deposit  of  enamel. 

Figures  9  and  9  a,  represent  the  upper  surface  and  profile,  natural  size. 

ForfMLtion  and  hcalxty:  Keokuk  limestone,  Warsaw,  Illinois. 
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Genus  SANDALODUS,  N.  and  W. 

Gen.  Chab. — Teeth  of  medium  or  large  size,  thick  and  strong, 
sub-triangular  or  club-shaped  in  outline,  with  one  and  some- 
times two  pointed  extremities;  generally  somewhat  twisted, 
slightly  arched  longitudinally,  strongly  so  transversely;  enam- 
eled surface  firmly  and  uniformly  punctate;  base  deeply  con- 
cave both  ways,  curves  following  those  of  the  surface  of  the 
crown ;  toward  the  narrower  end,  in  some  species,  one  or  two 
obtuse  ridges  running  obliquely  over  the  tooth,  as  in  Cochlvodus, 

In  many  respects  these  teeth  show  a  resemblance  to  those  of  Ddtodus  and 
CocMiodm,  but  differ  from  them  in  their  narrower,  straighter  forms  and  in 
wanting,  as  a  general  rule,  the  ridges  and  furrows  which  are  such  conspicuous 
characters  in  these  genera.  It  is  probable  that  with  these  elongated  triangular 
teeth  there  were  associated  others  of  different  form,  as  we  know  was  the  case 
in  all  or  nearly  all  of  the  allied  genera.  If  so,  they  are  doubtless  represented 
among  the  many  hundreds  of  placoid  teeth  which  have  been  taken  from  the 
beds  where  these  were  found.  Whether  any  such  exist  in  the  collection,*  we 
can,  of  course,  only  conjecture,  as  the  cartilaginous  supports,  upon  which  they 
once  rested  have  entirely  decomposed,  and  the  teeth,  separated  from  their  con- 
nections, scattered  broadcast  over  the  sea  bottom.  The  tooth  which  we  have 
called  Cochliodmf  crassus,  (plate  YIII,  figs.  2  and  2  a,)  with  a  form  quite  un. 
like  any  heretofore  described,  has  Ae  same  dense  and  massive  structure  and 
precisely  similar  surface  with  the  larger  species  of  Sandalodns  (S.  grandis), 
which  ij  also  found  in  the  same  stratum,  at  the  same  locality — near  Warsaw. 
It  is  therefore  at  least  possible  that  this  beautiful  specimen  is  one  of  the  short 
intermediate  teeth  of  that  genus. 


Sandalodus  parvulus,  N.  and  W. 

PI.  X,  Fig.  1.  • 

Teeth  small,  thin,  irregularly  oblong  in  outline,  obliquely 
truncated  at  the  narrower  end,  broader  extremity  pointed, 
triturating  surface  slightly  arched  longitudinally,  strongly  so 
transversely,  finely  and  uniformly  punctate  throughout,  under 
surface  strongly  concave,  smooth. 
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This  minute  species  is  represented  in  the  collection  by  a  single,  though  per- 
fect tooth.  In  ite  very  small  size  and  the  oblique  truncation  of  the  narrower 
end,  it  differs  from  the  species  that  have  been  described,  though  similar  to  them 
in  general  form. 

Figures  1  and  1  a  represent  the  top  and  side  views,  natural  size. 

Formation  and  locoUty :  St.  Louis  limestone,  Alton,  Illinois. 


Sandalodus  spatulatus,  N.  and  W. 

PI.  X,  Fig.  2. 

Teeth  of  medium  size,  broader  extremity  regularly  rounded, 
the  other  narrow,  long-pointed,  acute,  slightly  arched  longitu- 
dinally, strongly  and  regularly  so  transversely;  enameled  sur- 
face coarsely  and  evenly  punctate,  and  showing  several  curved 
parallel  furrows  or  lines  of  growth ;  length,  1  inch,  9  lines ; 
breadth,  7  lines;  thickness,  3  lines. 

This  species  may  be  distinguished,  at  a  glance,  from  its  associates,  by  its  size, 
its  coarsely  punctate,  rugose  and  furrowed  surface,  and  by  its  having  one  end 
broadly  and  eyenly  rounded,  while  the  other  is  drawn  out  into  a  long,  acute 
point. 

Figure  1  is  a  view  of  the  upper  surface. 

Formation  and  locality:  St.  Louis  limestone,  Hardin  county,  Illinois. 

Sandalodus  angustus,  N.  and  W. 

ft.  X,  Pig.  3. 

Teeth  small,  very  narrow,  linear  in  outline,  strongly  arched 
laterally,  much  more  strongly  so  transversely;  the  crown  sur- 
face rising  into  a  distinctly  marked  longitudinal  ridge;  surface 
smooth,  or  roughened  by  the  uniform  and  rather  coarse  punc- 
tation. 

But  a  single  specimen  of  this  tooth  is  contained  in  the  collection,  and  that 
may  prove  to  be  but  a  fragment  of  a  larger  and  differently  formed  one. 
Figure  3  represents  the  upper  surface,  natural  size. 

Formation  and  locality:  Keokuk  limestone,  Warsaw,  Illinois. 
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Sandalodus  carbonarius,  N.  and  W. 

PI.  X,  Fig.  4-5. 

Teeth  sub-spatulate,  one  side  being  straight^  the  other  regu- 
larly rounded,  broader  end  rounded  to  the  straight  margin,  the 
opposite  extremity  prolonged,  narrowed,  upper  surface  gently 
arched  longitudinally,  laterally  more  strongly,  highest  point  of 
the  arch  forming  an  obtuse  ridge  nearer  the  straight  than  the 
rounded  margin ;  all  the  enamel  coating  very  finely  and  evenly 
punctate. 

All  of  the  specimens  included  in  the  collection  are  imperfect,  the  narrower 
end  being  broken.  It  is  therefore  impossible,  as  yet,  to  determine  with  accu- 
racy the  entire  outline.  We  have  therefore  placed  them  in  the  genus  Sanda 
lodus,  with  some  doubt,  although,  so  far  as  shown,  their  characters  ally  them 
more  closely  to  the  preceding  species  of  Sandalodus  than  to  any  other  fossil 
teeth  heretofore  described.  The  general  form  seems  to  have  been  sub-spatulate, 
considerably  like  that  of  S^  epaiulahis,  though  probably  haying  the  narrower 
end  less  pointed.  This  portion  of  the  tooth  is  much  the  thinnest,  and  has, 
therefore,  been  liable  to  mutilation.  The  triturating  surface  is  very  finely  and 
beautifully  pitted,  the  pits  being  deeper,  more  regularly  spaced  and  more  closely 
set  than  in  any  of  the  teeth  which  have  come  under  our  observation. 

Figures  4  and  5  represent  two  specimens  from  the  same  locality.  They  differ 
in  size,  though  similar  in  form,  except  that  one  is  dextral,  the  other  sinistral. 

Formation  and  locality/ :  Coal  Measures,  LaSalle,  Illinois. 

Sandalodus  l^vissimib,  N.  and  W. 

Pl.  X,  Figs.  6,  7,  8. 

Teeth  of  large  size,  sub-triangular  in  outline,  terminating  in 
long  and  narrow  pointed  extremities,  strongly  arched  in  both 
directions.  Near  the  narrow  end  two  faintly  defined  ridges  are 
discemable^  rising  from  the  longest  margin  and  running  ob- 
liquely toward  the  centre  of  the  tooth;  entire  upper  surface 
smooth  and  highly  polished,  but  under  the  lens  shown  to  be 
very  finely  and  unifoimly  punctate. 
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This  species  bears  a  strong  resemblance  to  S.  grandis,  but  is  more  elongated 
in  form  and  is  entirely  without  the  wrinkles  and  folds  that  conspicuously  mark 
that  species,  a  character  which  is  regarded  of  even  generic  value  (though,  as 
we  think,  unwarrantably,)  among  the  similar  forms  of  Cochliodus  and  Deltodus, 

Figures  6,  7  and  8  represent  dextral  and  sinistral  specimens,  or  those  from 
opposite  jaws,  of  the  natural  size. 

Formation  and  locality:  Keokuk  limestone,  Warsaw,  Illinois. 


Sandalodus  grandis,  N.  and  W. 

PI.  X,  Fig.  9. 

Teeth  large,  thick  and  massive ;  5  inches  long,  1  inch,  8  lines 
wide  at  broadest  part,  9  lines  thick ;  broader  end  somewhat 
rounded,  with  an  obtuse  lateral  angle;  narrower  extremity 
produced  into  a  moderately  long,  obtuse  point,  from  which  a 
distinct,  though  not  prominent  ridge  runs  along  the  line  of  the 
axis  of  the  tooth  to  about  its  middle.  Crown  surfac?  strongly 
arched,  both  transversely  and  longitudinally,  near  the  broader 
end,  roughened  by  lines  of  growth  and  fine  longitudinal 
wrinkles;  elsewhere  smooth  and  highly  polished,  finely  and 
uniformly  punctate. 

The  specimens  from  which  the  preceding  description  was  taken,  may  he  only 
old  and  fully  grown  teeth  of  S»  leevtssimusy  hut  they  are  more  rounded  at  the 
broader  end,  more  strongly  arched  and  show  numerous  distinct  wrinkles  and 
lines  of  growth,  while  in  S.  Ixvissimus  the  entire  crown  surface  is  smooth  and 
highly  polished.  As  has  been  before  suggested,  the  massive  sub-quadrate  tooth 
which  we  have  named  provisionally  Cochliodus  f  crassus,  coming  from  the  same 
beds  and  showing  a  similar  surface,  may  possibly  have  belonged  to  the  same 
fish  with  the  teeth  under  consideration. 

Figure  9  is  taken  from  a  specimen  in  the  collection,  which  is  complete  with 
the  exception  of  the  angular  terminus  of  the  broader  extremity.  The  strongly 
marked  longitudinal  ridge  shown  in  the  figure  is  in  part  duo  to  the  wear  to 
which  the  tooth  was  subjected  while  in  the  jaw,  and  consequently  somewhat 
exaggerates  that  character. 

Formation  and  locality:  Keokuk  limestone,  "Warsaw,  Illinois. 
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Genus  RINODUS,  N.  and  W. 

Gen.  Char. — Teeth  of  medium  or  large  size,  elongated  in 
form,  with  an  expanded,  sub-conical  base,  and  a  flattened  or 
furrowed  crown;  enamel  tubes  arranged  in  transverse  rows, 
producing  on  the  triturating  surface  a  series  of  transverse  fur- 
rows and  ridges  which  give  it  a  file-like  roughness. 

In  form  and  microscopic  structure  these  teeth  depart  so  widely  from  all 
known  living  or  fossil  types  that  at  present  we  are  scarely  able  to  offer  even  a 
conjecture  in  reference  to  their  affinities.  They  would  seem  to  have  been 
formed  rather  for  grinding  than  crushing,  and  in  the  alternation  of  bands  of 
harder  and  softer  material  in  the  enameled  coating  of  the  crown,  we  have  the 
adaptation  of  means  to  an  end,  as  clearly  shown  as  in  the  grinders  of  the 
Elephant,  which  indeed  seem  to  be  foreshadowed  in  this  the  dentition  of  a 
Devonian  fish. 

^         RiNODus  CALCEOLUS,  N.  and  W. 

PI,  X,  Figs.  10,  10a,  10  i,  10  c. 

Teeth  laterally  compressed,  forming  an  unequal  and  irregu- 
lar frustrum  of  a  cone;  the  summit  truncated,  compressed  and 
deeply  furrowed  longitudinally ;  base  more  or  less  excavated 
beneath.  The  general  form  is  very  much  that  of  a  low  shoe, 
a  resemblance  which  has  suggested  the  specific  name  given  to 
it.  The  sides  of  the  tooth  are  marked  with  a  series  of  more 
or  less  interrupted  and  inosculating,  horizontal,  raised  lines  and 
furrows,  of  nearly  equal  breadth.  The  summit  is  occupied  by 
a  plate  of  dense  enamel  marked  like  the  sides,  but  across  this 
the  lines  run  transversely,  giving  it  a  file-like  surface.  In  the 
specimens  before  us  this  enameled  crown  is  hollowed  into  a 
broad,  longitudinal  sulcus ;  when  examined  under  a  powerful 
glass,  the  roughening  of  the  triturating  surface  is  seen  to  be 
affected  by  the  arrangement  of  the  enameled  tubes,  which  are 
placed  in  rows  side  by  side,  forming  sulci  which  are  separated 
by  ridges  of  harder  material.     The  base  is  deeply  excavated 
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longitudinally,  and  the  under  surface  shows  the  same  peculiar 
structure  as  the  upper;  length  2  inches;  greatest  breadth  8 
lines. 

Figures  10,  10  a,  \0b,  are  top  and  side  view  and  profile  section,  natural  size; 
figure  10  c,  magnified  yiew  of  the  crown  surface. 

Formation  and  locality:  Hamilton  group,  Calhoun  county,  Illinois. 

Genus  PSAMMODUS,  Ag. 

Gen.  Char. — "  Teeth  oblong,  wide,  thick,  flat  above,  without 
cones  or  keels;  surface  porous  or  minutely  rugose;  base  of  the 
some  form  as  the  crown,  very  thick,  coarse,  osseous." 

PSAMMODUS  POROSUS,   Ag.? 
PI.  XT,  Figs.  1,  1  a,  1  b. 

Teeth  oblong  or  nearly  square,  the  angles  of  one  end  being 
right  angles,  of  the  other,  one  acute  and  one  obtuse ;  tritura- 
ting surface  more  or  less  concave,  in  the  line  of  its  largest 
diameter;  slightly  arched  transversely;  in  perfect  specimens 
smooth  and  polished,  every  where  dotted  with  fine  and  nearly 
equal  pores  marking  the  termini  of  the  calcigerous  tubes; 
thickness  one  half  to  one  fourth  of  length;  base  of  the  same 
form  as  the  crown,  coarse  and  cellular. 

The  specimens  in  the  collection  which  we  have  referred  to  this  species,  are 
undistinguishablo,  4>y  any  well  marked  characters,  from  those  described  by  Prof. 
Agassiz.     (JPoiss.  Foss.  Vol.  3,  p.  112,  Atlas,  Vol.  3,  tab.  13). 

Figures  1,  la,  16,  give  the  top,  side  and  end  views,  natural  size. 

Formation  and  locality:  Chester  limestone,  Chester,  Illinois. 

PsAMMODUS  ANGULARIS,  N.  and  W. 
PI.  XI,  Fig.  2,  2  a,  2  b. 

Teeth  small,  thin,  oblong,  or  trapezoidal  in  figure ;  surface  of 
crown  plain  or  slightly  curved,  generally  smooth  except  as 
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I  roughened  by  the  uniform  and  relatively  coarse  punctation ; 

base  relatively  thin,  of  the  same  form  as  the  crown,  but  some- 
what smaller;  sides  forming  remarkably  sharp  angles  with  the 

,  crown. 

I  This  IB  a  thin  and  small  species,  more  exact  and  angular  in  form  than  any 

other  hitherto  described.  The  crown  is  bordered  throughout  nearly  its  entire 
outline  by  a  salient,  acute  angle,  which  it  forms  with  the  relatively  smooth  sides; 
this  angle  is  made  more  prominent  by  a  narrow  and  shallow  sulcus.  The  base 
Id  very  thin,  giving  to  the  tooth  a  less  relative  thickness  than  in  any  other 
species  known,  (see  fig.  2b.)  The  pores  of  the  surface  are  relatively  large, 
but  circular,  distinct  and  never  confluent,  as  in  P.  rugosus. 

Figure  2,  2  a,  2  6,  represent  the  top,  side  and  profile,  natural  size. 

Formation  and  locality :  Chester  limestone,  Chester,  Illinois. 

PSAMMODUS  RUGOSUS,   Ag. 
PI.  XI,  Fig.  3,  3  a. 

Teeth  oblong  or  quadrate  in  form ;  surface  of  crown  plain, 
slightly  arched  or  concave,  according  to  the  place  of  the  tootii 
in  the  mouth ;  uniformly  roughened  by  relatively  large  and 
deep  pores,  which  are  frequently  confluent,  giving  it  a  rugose 
character ;  base,  coarse  and  osseous,  of  the  same  form  as  the 
crown. 

The  specimens  in  the  collection  which  we  have  supposed  might  represent 
this  species,  are  too  imperfect  for  satisfactory  determination.  They  are,  how- 
ever, readily  distinguishable  from  the  finely  punctate  teetU,  we  have  referred 
with  doubt  to  P.  porqms,  the  surface  being  coarser  and  rougher,  as  in  P.  rvgo- 
BUS,  This  difference,  taken  in  connection  with  the  fact  that  they  are  derived 
from  formations  which  have  almost  no  other  fossils  in  common,  has  led  us  to 
regard  them  as  distinct. 

Prof.  McCoy  regards  both  of  Agassiz's  species  as  mere  varieties,  and  it  is 
'quite  possible  they  are  so,  but  in  the  teeth  before  us,  the  differences  of  micro- 
scopic structure  are  so  marked  and  radical,  that  conclusive  evidence  must  be 
required  before  they  will  be  regarded  as  specifically  identical. 

Figures  3  and  3  a,  are  top  and  side  views,  natural  size. 

Formation  and  locality:  St.  Louis  limestone,  Alton,  Illinois. 
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PSAMMODUS?  SEMI-CYLINDRICUS,  N.  and  W. 

PI.  XI,  Fig.  4,  4a. 

Teeth  thick  and  strong,  sub-semi-cylindrical  in  form,  oblong 
in  outline,  twice  as  long  as  wide;  crown  strongly  arched 
transversely,  to  a  less  degree  longitudinally;  enameled  surface 
occupjdng  all  the  higher  portions  of  the  tooth ;  where  unworn, 
granular  and  shagreen-like;  where  worn,  regularly  porous; 
around  the  margin  the  rugosity  partaking  of  the  vermicular 
character  of  the  surface  of  the  base ;  base  transversely  concave, 
thinning  laterally  into  sharp  and  irregular  margins. 

In  its  form  this  species  somewhat  resembles  Ps.  canaliculatus,  McCay,  (Brit. 
Pal.j  Fass.,p.  043,  pi.  3g,  Jig.  12.)  but  is  at  once  distinguishable  from  it  by  the 
abflence  ef  the  plications  and  gibbosity  of  th«  crown,  which  form  the  marked 
characters  of  that  species. 

The  shagreen-like  rugosity  of  the  triturating  surface,  to  which  allusion  has 
been  made  in  the  above  specific  description,  is  not  peculiar  to  this  tooth,  but  is 
common  to  several  species  of  this  and  allied  genera.  It  is  only  shown  where 
the  enamel  coating  is  unworn,  and  disappears  upon  the  exposed  portions  of 
long  used  teeth.  It  is  due  to  the  presence  of  raised  rings  about  the  extremities 
of  the  enameled  tubes,  and  is  doubtless  a  provision  of  nature  to  prevent  the 
slipping  of  the  teeth  over  the  smooth  surfaces  of  shells  or  other  hard  substances 
which  it  was  their  function  to  crush.  In  worn  teeth  the  roughness  which  they 
retain  is  due  to  the  pores  or  pits  formed  by  the  sections  of  the  enameled  tubes. 

Figures  4,  4a,  represent  one  of  these  teeth  as  seen  from  above  and  in  profile. 

■ 

Formation  and  locality:  Keokuk  limestone,  Warsaw,  Illinois. 

PSAMMODUS  RETICULATUS,-  N.  and  W. 

PI.  XI,  Figs.  5,  5  J. 

Teeth  oblong,  more  or  less  flattened,  thin ;  crown  irregularly 
arched  transversely,  nearly  straight  longitudinally,  slightly 
depressed  at  the  ends,  showing  a  few  remote  transverse  sulci; 
rugosity  of  triturating  surface  nearly  uniform,  coarse,  reticu- 
lated by  the  intersection  of  short,  tortuous  lines  and  furrows, 
running  parallel  with  the  longest  diameter  of  the  tooth. 
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The  only  specimen,  representing  ibis  species  in  the  collection,  is  somewhat 
mutilated,  bat  still  exhibits  well  marked  characters  by  which  it  may  be  readily 
recognized  wherever  found.  The  rugosity  of  the  surface  is  much  like  that  of 
Pa.  riigosfus^  Ag.,  and  it  also  resembles  that  species  in  its  transverse  wrinkles 
or  furrows;  but,  unless  a  portion  only  of  the  original  thickness  of  the  tooth  is 
represented  in  the  specin^ien  before  us,  it  must  have  been  far  thinner  and  lighter 
than  any  form  of  P,  rugosus  which  has  been  described. 

Figures  5,  6  a,  represent  the  upper  surface  and  a  transverse  section  of  the 
tooth,  of  the  size  of  nature. 

Formation  and  locality:  Chester  limestone,  Monroe  county,  Illinois. 


PSAMMODUS?  RHOMBOIDEUS,  N.  and  W. 

PI.  XI,  Figs.  6,  6  a. 

Teeth  rhomboidal  in  outline,  thick,  strongly  arched  in  both 
directions ;  triturating  surface,  sub-rhomboidal,  with  rounded 
angles,  forming  a  prominent  disc  or  boss,  surrounded  by  the 
roughed  and  irregular  base.  On  two  sides  the  crown  is  some- 
what compressed,  inclosing  a  prominent  angle  or  ridge  which 
rises  to  the  summit  of  the  tooth.  Other  portions  of  the  tritu- 
rating surface  are  arched  in  both  directions.  The  base  on  two 
sides  is  much  depressed,  on  the  third  less  so,  and  on  the  fourth 
somewhat  turned  up.  It  is  rough  and  porous;  in  the  central 
portion  of  the  tooth,  thick,  but  thinning  toward  the  edges, 
which  are  irregular.  The  base  is  below  deeply  excavated, 
strongly  concave  in  the  line  of  its  shortest  diameter,  nearly 
straight  in  its  longest.  Most  of  the  triturating  surface  is  uni- 
formly punctate,  the  pores  in  the  center  being  relatively  small 
and  remote.  Near  the  margin  they  are  larger  and  more  con- 
fluent, ultimately  merging  into  the  vermicular  roughening  of 
the  base. 

This  tooth  is  considerably  unlike  those  hitherto  described,  and  as  yet  little 
can  be  said  in  regard  to  its  relations  with  them,  or  those  with  which  it  is  asso- 
ciated, in  the  locality  where  it  is  found.  We  have  placed  it  provisionally  in 
the  genus  Psammodus  because  it  seems  most  to  resemble  some  of  the  varied 
forms  which  still  remain  included  in  that  genus.  '  It  is  by  no  means  certain, 
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however,  that  it  has  any  closer  affinity  with  the  typical  species  of  Psammodus 
than  with  Cochliodus,  Ilelodus,  and  perhaps  other  genera  of  the  cestraciont 
family.  Doubtless,  in  time,  material  will  be  obtained  which  will  permit  future 
palaeontologists  to  determine  its  affinities  with  more  accuracy  than  can  be  done 
at  present.  In  the  hope  of  hastening  that  time  the  figures  and  descriptions  of 
it  are  now  given.  We  have  some  reason  to  believe,  however,  that  we  have,  in 
this  and  other  teeth,  from  the  same  vicinity  and  geological  level,  representatives 
of  one  or  more  genera,  distinct  from  any  hitherto  designated  by  special  names, 
teeth  which  hold  an  intermediate  place  between  Psammodus  and  Cochliodux, 
These  are  in  addition  to  that  under  consideration,  and  such  as  should  probably 
be  referred  to  the  same  species,  those  we  have  designated  by  the  names  of 
Psammodws  temi-reticxdatus^  Trigonodas  minor,  T.  rtiajor,  several  species  of 
SandcUodus,  etc.  Of  these,  some,  at  least,  depart  very  widely  from  the  tile-like 
teeth  of  the  typical  species  of  Psammodtis,  and  no  one  would  think  of  including 
them  in  the  same  generic  group.  Others,  however,  such  as  that  under  consid- 
eration, show  perhaps  sufficient  relationship  in  their  microscopic  structure,  and 
in  their  broad,  more  or  less  tubular  forms,  to  the  true  Psammodi,  to  be  appro- 
priately classed  with  them  until  such  time  as  the  dentition  of  the  fishes  to 
which  they  belong  shall  be  more  fully  made  out. 

Figure  6,  crown  surface,  from  above;  6a,  side  view,  natural  size. 

Formation  and  locality :  Keokuk  limestone,  Warsaw,  Illinois. 


Genus  TRIGONODUS,  N.  and  W. 

Gen.  Char. — Teeth  thick  and  strong,  sub-triangular  in  out- 
line, strongly  arched  in  both  directions,  with  a  central  boss  or 
prominence,  from  which  one  or  more  ridges  descend  to  the 
angles  or  to  the  larger  side;  triturating  surface  uniformly  and 
finely  punctate ;  inferior  surface  deeply  concave. 

This  genus  is  established  to  receive  a  number  of  teeth  constituting  two  spe- 
cies included  in  the  collection,  which,  with  the  microscopic  structure  of  Coch- 
liodwtj  seem  by  their  peculiarities  of  form  to  be  essentially  distinct  from  that 
genus.  They  formed  strong,  crushing  implements,  doubtless  serving  the  same 
purposes  with  those  of  the  large  group  of  Cestraciont  genera,  with  which  they 
are  associated  in  the  Carboniferous  limestone.  In  their  forms  they  show  a 
marked  departure  from  the  more  cemmon  types  of  Cestraciont  teeth,  and  ap- 
proach more  nearly  to  that  of  some  portions  of  the  triturating  apparatus  of  the 
Chimsdroid   fishes.     But  we  should  be  unwarranted  in  inferring,  upon  such 
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slight  evidence,  the  existence  of  Chimaeroid  sharks  at  the  period  of  the  depo-  • 
sition  of  the  Carboniferous  limestone. 


Trigonodus  major,  N.  and  W. 

PI.  XI,  Figs.  8,  9,  9  a. 

Teeth  sub-triangular,  with  one  longer  and  two  shorter  sides, 
the  latter  including  the  best  defined  angle,  near  which  is  the 
most  prominent  portion  of  the  tooth,  the  shortest  sides  are  sub- 
equal  somewhat  curved,  longer  side  more  or  less  waved,  and 
irregular.  The  central  prominence  forms  a  broad  arched  sur- 
face from  which  two  obtuse  ridges  descend,  the  longer  one  to 
one  of  the  angles,  the  shorter  one  to  the  long  and  irregular 
margin.  From  the  central  prominence  the  surface  falls  off 
toward  the  opposite  angle  in  a  broad,  shallow  furrow;  enam- 
eled surface  highly  polished  and  finely  punctate  throughout; 
length,  1  inch,  9  lines;  greatest  breadth,  1  inch;  height,  7 
lines;  thickness  at  centre,  4  J  lines. 

Figures  8  and  9,  represent  a  pair  of  teeth  apparently  from  the  opposite  sides 
of  the  same  jaw;  figure  9  a,  the  profile  from  the  angled  side,  natural  size. 

Formation  and  locality :  Burlington  limestone,  Quincy,  Illinois. 

Trigonodus  minor,  N.  and  W. 

PI.  XI,  Figs.  Y,  la. 

Teeth  half  the  size  of  T.  majoTy  sub-triangular  in  outline, 
shorter  sides  curved,  longer  nearly  straight.  Of  the  small 
angles  one  is  rounded,  the  other  sub-acute ;  the  most  prominent 
point  of  the  crown)  half  way  between  the  obtuse  and  the 
rounded  angle,  being  the  summit  of  the  arched  ridge  which 
connects  them.  Towards  the  acute  lateral  angle  the  surface 
slopes  down  uniformly  with  no  distinct  sulcus.  The  surface 
rising  from  the  margin  which  connects  the  medial  with  the 
rounded  lateral  angle  marked  with  4  or  5  sub-equal  and  par- 
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allel  ridges,  which  arch  over  from  the  medial  toward  the  round- 
ed angle;  enamel  surface  finely  and  evenly  punctate;  length 
1  inch,  3  lines;  greatest  breadth  7  lines. 

This  species  may  be  distiDguished  from  the  preceding  bj  its  smaller  size,  by 
its  most  elevated  point  being  nearer  to  one  of  the  lateral  angles,  by  the  absence 
of  the  ridge  running  down  to  the  longer  side,  and  by  the  plication  of  one  of 
its  faces. 

Figure  7  and  7  a,  represent  the  crown  as  seen  from  above,  and  the  profQe 
from  the  side  of  the  medial  angle. 

Formation  and  locality:  Keokuk  limestone,  Nauvoo,  Illinois. 

Genus  HOMACANTHUS,  Ag. 

Gen.  Char. — Pin-spine  small,  rather  rapidly  tapering,  mod- 
erately arched  backwards;  sides  flattened,  converging  to  the 
anterior  face,  which  is  obtusely  keeled;  sides  covered  with  few 
very  coarse,  longitudinal  ridges,  and  fine  striaa  in  the  same 
direction;  posterior  margin  with  two  rows  of  denticles  arched 
downwards. 

This  genua  differs  from  Leptacanthus  and  Ctenacanthus  in  its  small  size,  and 
the  sides  being  covered  with  very  few,  strong,  nearly  smooth  ridges.  The  genus 
is  by  no  means  a  well  defined  one,  but  when  confined  to  the  two  following  spe- 
cies, and  the  Russian  Devonian  one,  already  published,  it  has  a  sufficiently  dis- 
tinct facies. 

HoMACANTHUS  Gq^BOSUS,  N.  and  W. 

PI.  XII,  Fig.  1. 

Spine  small,  slender,  strongly  arched  backward,  narrow  and 
compressed  throughout  the  upper  two-thirds  of  its  length,  then 
rapidly  expanding  toward  the  base  till  at  the  point,  when  the 
ornamentation  ceases,  it  is  nearly  twice  as  broad  as  in  the  mid- 
dle; immersed  base  without  ornament,  somewhat  roughened, 
and  irregularly  conical  about  one-fifth  of  the  entire  length; 

exposed  portion  marked  throughout  with  longitudinal,  tuber- 
—15 
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cular  carinse,  separated  by  surfaces  which  are  striated;  anterior 
margin  acutely  carinated,  and  set  with  a  row  of  small  tuber- 
cles distant  from  each  other  about  the  width  of  the  spine  at  its 
middle  point ;  lateral  surfaces  occupied  above  by  3,  below  by 
5  or  6,  longitudinal  carinaB,  each  tuberculated  in  the  same  man- 
ner as  the  anterior  edge,  but  the  tubercles  somewhat  more 
closely  set ;  the  spaces  between  the  carinse  flat,  and  marked 
with  wavy,  longitudinal  striaB ;  posterior  border  sulcated,  and 
each  side  of  the  sulcus  set  with  closely  approximated  teeth. 
At,  and  above  the  middle  of  the  spine,  these  denticles  are  very 
small,  conical,  contiguous,  and  scarcely  depressed;  toward  the 
base  they  become  much  larger,  more  remote  and  strongly  hook- 
ed downward.  Entire  length,  2  inches,  2  lines ;  breadth  at 
base,  1  i  lines ;  at  base  of  ornamental  part,  3  lines ;  immersed 
base,  4  lines. 

This  species  may  be  readily  distingaished  from  the  succeed  ing  one  by  its 
stroDgly  arched  form,  its  swollen  base,  and  posterior  denticles  very  small  and 
numerous  above,  larger  and  sparser  below,  while  in  H.  f  rectus  they  are  largest 
near  the  summit.  From  the  species  of  Homacanthus  described  by  Agassiz  and 
McCoy,  it  is  clearly  distinct  specifically,  and  perhaps  generically.  The  genus 
Homacanthus  was  established  by  Agassiz  upon  some  very  small  spines  from  the 
Devonian  rocks  of  Europe.  In  their  general  aspect  these  spines  show  a  mark- 
ed resemblance  to  our  II.  gihhoms  and  H.  rectus^  but  in  the  details  of  their 
structure  they  are  so  unlike,  it  is  doubtful  if  they  should  be  classed  together. 
In  the  typical  species  of  Homacanthus  (JJ.  arcuatuSj  Ag.),  the  spine  has 
nearly  the  form,  though  about  half  the  size,  of  H  f  gihhoms ;  the  base  jela- 
tively  broad  and  irregular,  the  exposed  posterior  fluted  longitudinally,  bearing 
numerous,  small,  depressed  denticles  on  the  posterior  border.  No  detailed 
description  of  these  spines  is  given  by  Prof.  Agassiz,  and  his  figures  are  our 
only  guides  in  making  the  comparison  of  these  two,  represent  spines  with 
smooth,  longitudinal  costse.  In  the  third  they  seem  to  be  interruptedly  tuber- 
cled  or  pectinated.  In  the  general  character  given  by  McCoy  the  costse  are 
said  to  be  few,  strong  and  nearly  smooth.  In  both  the  species  now  described 
the  ridges  are  distinctly  tubercled.  In  each  of  the  three  spacies  of  Homacan- 
thus, hitherto  described,  the  denticles  of  the  posterior  border  are  nearly  uniform 
in  size,  and  are  strongly  hooked  downward;  while  in  the  spines  under  consid- 
eration the  denticles  are  very  unequal  in  size,  and  unlike  in  form,  the  larger 
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ootti  only  being  distinctly  depressed.  These  characters  would  seem  to  be  soffi- 
ciiiilly  marked  to  justify  us  in  considering  them  as  distinct  from  ffomacanthw, 
and  M  types  of  a  new  genus.  From  the  smaller  amount  of  material,  however, 
now  in  our  hands,  we  have  refrained  from  adding  another  to  the  already  long 
lift  of  ill-defined  genera  of  fossil  fishes,  and  have  placed  them  provisionally  in 
Bomocanthus, 

Figure  1;  side  view,  natural  size. 

Formation  and  locality:  St.  Louis  Limestone,  St.  Louis,  Missouri. 


HoMACANTHUS?  RECTUS,  N.  and  W. 

PI.  XII,  Fig.  6. 

Spine  small,  slender,  straight,  or  very  slightly  arched,  com- 
pressed, with  an  elliptical  section ;  immersed  portion  about  one- 
sixth  of  the  entire  length,  narrowed,  compressed  laterally,  hav- 
ing a  triangular  section,  rapidly  drawn  to  a  rude  point  below; 
exposed  portion  marked  by  6-7  rounded  longitudinal  costse  on 
either  side,  which  are  set  with  remote  rounded  tubercles, 
arranged  in  lines  descending  obliquely  from  the  yiterior  bor- 
der,  and  being  separated  three  times  as  far  longitudinally  as 
laterally  in  the  middle  of  the  spine.  The  spaces  between  the 
costse  are  of  less  than  equal  breadth  with  them,  and  are 
obscurely  striated  longitudinally.  The  only  specimen  in  the 
collection  does  not  fully  give  the  form  and  arrangement  of  the 
denticles  of  the  posterior  border,  those  of  the  upper  portion 
alone  being  visible.  These  are,  however,  of  imequal  size  and 
relatively  very  large,  being  nearly  as  long  as  the  diameter  of 
the  spine  where  they  are  set. 

In  the  great  size  of  some  of  the  denticles  this  species  resembles  H,  macrodtUy 
HeCoj,  (  Op.  cit,y  p.  632,  pi.  3  iT,  Jig.  20,)  but  that  species  is  much  more  curved, 
broader,  and  has  fewer  longitudinal  costae. 

Figure  6,  side  yiew,  natural  size. 

Formation  and  locality:  St.  Louis  limestone,  St.  Louis,  Missouri. 
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Genus  LEPTACANTHUS,  Ag. 

Gen.  Char. — Fin-spine  very  long,  narrow,  gently  arched 
backwards,  very  gradually  tapering,  greatly  compressed,  sides 
flattened;  anterior  face  thin,  keeled;  surface  covered  with  very 
numerous,  longitudinal  ridges  and  striae;  posterior  side  set  with 
two  rows  of  numerous,  close,  small,  downward-curved  denticles. 

Leptacanthus?  occidentalis,  N.  and  W. 

PI.  XII,  Fig.  2. 

Spine  long,  slender,  gently  arched  backward,  very  much 
compressed  throughout,  sides  flat;  anterior  edge  sharp,  posterior 
edge  conspicuously  furrowed  and  bordered  by  two  rows  of  small, 
acute,  compressed  and  depressed  hooks,  of  which  the  bases  are 
neady  in  contact;  lateral  surfaces  occupied  by  numerous  sub- 
equal,  parallel,  continuous,  smooth,  flattened  costae,  near  the 
base  about  15  on  either  side,  at  the  middle  9-10,  and  near  the 
summit  4-5,  the  number  being  increased  below  by  the  bifurca- 
tion of  those  occupying  the  upper  part  of  the  spine.  The 
specimens  before  us  are  neither  of  them  complete,  but  they 
indicate  a  total  length  of  about  6  inches,  with  a  breadth  at  base 
of  about  6  lines,  the  average  thickness  being  one-fourth  the 
breadth. 

We  have  referred  these  spines  to  Leptacanthus  with  much  doabt,  as  there 
seems  to  be  little  probability  that  they  are  generically  identical  with  those  from 
the  Oolite^  which  Agassiz  first  designated  by  that  name.  It  is  true  the  general 
form  is  similar,  but  the  striated  or  obscure  and  confusedly  costate  surface  of 
the  typical  Leptacanthi  must  have  given  them  an  aspect  widely  different  from 
that  of  these  spines,  so  uniformly  and  regularly  ribbed  throughout.  The  sus- 
picion that  these  differences  are  generic  is  also  strengthened  by  the  fact  that 
up  to  the  present  time  no  teeth  have  been  found,  both  in  the  Lower  Carbonif- 
erous and  Jurassic  rocks,  which  have  been  referred  to  the  same  genus ;  and  it 
is  scarcely  probably  that  while  the  fin-rays  of  these  ancient  placoids  have  been 
met  with  in  considerable  numbers,  that  the  much  mor6  numerous  teeth  could 


TEBTEBBATES.  117 

liaye  been  oyerlooked.  We  infer,  however,  from  the  figures  and  descriptions 
of  Prof.  McCoy,  {British  Palseozoic  Fossils,  p,  633,  pi.  3  6?,  Jigs.  13, 14  and  16,) 
that  the  species  which  he  calls  L^tacanthus  juticew  and  L.  Jenkinsoni  are 
generioallj  identical  with  ours ;  the  latter  species  being  distinguishable  from 
that  before  us  only  by  the  less  perfect  regularity  of  costation  near  the  base, 
greater  spacing  of  the  denticles,  and  the  striations  of  the  surface — fair  specific 
differences.  If,  then,  Prof.  McCoy's  carboniferous  fin-spines  are  properly  re- 
ferred to  Lq^tacanthus,  ours  should  be  so ;  but  for  the  reasons  given  above  it 
seems  in  some  degree  probable  that  the  reference  of  his  specimens  to  that  genus 
was  unwarranted.  The  resemblance  which  the  spines  before  us  and  those  of 
Prof.  McCoy  bear  to  some  of  the  more  slender  and  compressed  forms,  now  in- 
cluded in  CteiuMccmthuSj  such  as  Ct.  distans,  McCoy,  and  C.  grciciUimus,  Nob.,  is 
very  marked  and  is  suggestive  of  closer  relationship  than  has  been  assigned 
them.  These  species  of  Ctenacanthus  have  been  associated  with  the  great 
hybodoid  spines,  Ct.  major,  Agassiz,  C,  h^bodoides,  Egerton,  etc.,  simply  on 
account  of  their  sharing  with  them  the  inconstant  and  unequally  exhibted 
character  of  the  tuberculation  or  pectination  of  the  longitudinal  costse.  As  we 
have  before  remarked,  this  is  almost  too  variable  and  superficial  a  character  to 
serve  as  a  band  of  generic  union  between  organs  of  which  the  facies  are  so 
diverse.  We  would,  therefore,  suggest  to  those  who,  hereafter  in  the  possession 
of  more  ample  material^  may  be  better  able  to  adjust  the  classification  of  these 
fossil  fishes,  the  question  whether  the  long,  slender  and  flattened  species  of 
(Henaccmthus,  cited  above,  should  not  be  united  with  Leptcicanthus  junceus,  L. 
Jenkuuoni,  and  the  present  species,  in  a  generic  group,  distinct  from  both 
CUnacanthus  and  LeptacanthMs, 

Formation  and  loccdit^:  St.  Louis  limestone,  St.  Louis,  MissourL 


Genus  ORACANTHUS,  N.  and  W. 
Oracanthus  pnigeus,  N.  and  W. 

PI.  XII,  Fig.  3. 

Spine  conical,  short  and  robust,  as  broad  at  the  base  as  high, 
anterior  margin  nearly  straight,  posterior  outline  much  curved, 
anterior  surface  covered  with  relatively  large  stellated  tuber- 
cles, irregularly  scattered  toward  the  base,  on  the  upper  half 
arranged  in  short  oblique  lines,  extending  from  the  anterior 
border  to  the  middle;  posterior  surface  occupied  by  smaller 
tubercles,  without  regular  arrangement. 
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The  mass  of  this  spioe  was  originally  cartilaginous,  covered  with  a  thin,  bony, 
ornamented  crust,  which  formed  a  solid  bony  tip  at  the  summit.  In  the  fossil 
the  cartilage  having  disappeared,  tha  external  shell  has  been  crushed  in  and 
its  opposite  internal  surfaces  brought  in  contact.  Hence,  as  found,  the  spine 
is  flat,  and  except  at  the  solid  apex,  has  a  thickness  of  scarcely  more  than  two 
lines.  This  is  a  well  marked  species  of  the  genus,  resembling  more  O.  abbre- 
vicUtu,  Newb.,  from  the  Devonian  limestone  of  Ohio,  than  any  other  described. 
From  this  it  differs,  however,  in  its  less  oblique  base,  in  its  distinctly  stellate 
tubercles,  and  their  partial  linear  arrangement.  In  0.  ahhreviatw  the  tuber- 
cles are  smooth,  or  nearly  so,  and  are  irregularly  disseminated  over  the  surface. 
Length  of  posterior  margin,  1  inch,  3  lines ;  of  anterior  border,  2  inches ;  base, 
1  inch,  6  lines. 

Formation  and  locality:  Keokuk  limestone,  Keokuk, ^owa. 


Genus  CTENACANTHUS,  Ag. 

Gen.  Char. — Fin-spine  of  moderate  and  large  size,  com- 
pressed, gradually  tapering,  moderately  arched  backwards; 
anterior  face  narrow,  rounded ;  posterior  face  concave,  with  a 
moderate  cavity,  the  lateral  edges  bordered  by  two  rows  of 
curved  denticles,  inclined  downwards;  surface  marked  with 
strong,  longitudinal  ridges  and  furrows,  pectinated  by  trans- 
verse scales  or  tubercles.  The  concealed  base  of  moderate 
size,  rapidly  tapering,  finely  striated. 

Ctenacanthus  angulatus,  N.  and  W. 

PI.  XII,  Fig.  4,  4  a. 

Spine  small,  robust,  compressed,  posterior  outline  nearly 
straight;  anterior  border  arched  backward;  posterior  margin 
flattened  or  slightly  hollowed,  half  the  breadth  of  the  lateral 
surfaces;  anterior  margin  rounded  below,  acute  above,  section 
a  triangle  having  sides  twice  as  long  as  the  base;  anterior  half 
of  the  surface  of  the  spine  (more  below,  less  above  the  middle) 
occupied  by  distinct,  parallel,  continuous  carinse,  those  on  and 
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near  the  anterior  border  pectinated  by  very  numerous  trans- 
verse edges,  which  on  the  posterior  carinsB  become  small,  dis- 
tinct, rounded  tubercles ;  posterior  half  of  the  lateral  surfaces 
marked  with  fine,  and  interrupted  longitudinal  striae;  posterior 
surface  finely  striated  longitudinally;  striae  reticulated;  poste- 
rior angles  set  with  numerous,  small,  depressed  hooks,  separa- 
ted by  about  the  width  of  their  bases. 

This  is  a  pecaliarlj  exact  and  elegant  little  spine,  of  wbich  the  sarface  is 
every  where  highly  ornamented.  Its  most  striking  character  is  perhapi  its 
angularity,  but  the  ornamentation  is  pecnliar,  and  such  as  will  readily  serve  to 
distinguish  it  from  any  species  hitherto  described.  The  anterior  surface  is 
occupied  by  relatively  large  and  distinct  costse,  strongly  pectinated,  as  is  com- 
mon in  the  genus,  while  about  half  of  the  lateral  surfaces,  and  all  the  posterior 
sulci,  are  marked  by  fine,  longitudinal,  interrupted,  or  reticulated  strise.  Near 
the  base  the  greater  part  of  the  lateral  surface  is  covered  by  the  pectinated  or 
tnberculated  ridges,  while  toward  the  summit  the  strise  encroach  upon  the 
oostae,  and  occupy  most  of  the  side.  The  only  specimen  in  the  collection, 
though  apparently  representing  nearly  the  entire  length  of  the  spine,  wants 
the  extreme  summit,  and  that  part  of  the  base  which  was  buried  in  the  integu- 
ments of  the  back.  It  is  3}  inches  long,  by  6  lines  wide.  The  lateral  parietes 
of  the  central  caviiy  near  the  base  were  evidently  quite  thin,  and  have  been 
crushed  in  by  pressure  from  without. 

It  will  be  noticed  that  both  this  and  the  preceding  species  referred  to  the 
genus  Ctenacanthus  are  all  small  and  delicate  in  form  and  markings,  contrast- 
ing strongly  with  many  species  of  the  genus  which  have  been  described,  espe- 
cially with  the  large,  nearly  cylindrical  spines,  described  by  Agassiz  and  Eger- 
ton  under  the  names  of  C,  major,  C.  hyhodoides  and  C.  nodosus,  and  we  may 
justly  doubt  whether  the  long,  slender,  and  delicate  spines  such  as  C.  dittans^ 
McCoy,  and  (7.  graciUimus,  Nob.,  were  borne  by  fishes  generically  identical 
with  those  which  carried  the  formidable  weapons  named  above.  While,  how- 
ever, we  have  only  the  spines  with  which  to  classify  these  ancient  placoids,  and 
the  differences  which  they  present  are  rather  of  degree  than  kind,  we  must 
be  content  to  group  together  those  which  are  generally  similar,  waiting  the 
time  when  the  spines  and  teeth  can  be  found  together,  and  their  generic  rela- 
tions more  accurately  established. 

Figures  4,  4  a,  side  and  posterior  faces,  natural  siie. 

Formation  and  locality/:  Chester  limestone,  Chester,  Illinois. 
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Ctenacanthus?  costatus,  N.  and  W. 

PI.  XII,  Fig.  6. 

Spine  shorty  robust,  slightly  arched  backward,  with  an  ovate 
section  near  the  base,  elliptical  above;  basal  portion  once  sunk 
in  the  integuments  about  one  fourth  of  the  total  length,  irreg- 
ularly pointed,  smooth  or  finely  striated;  exposed  portion 
coated  with  polished  enamel,  strongly  ribbed  longitudinally; 
anterior  border  occupied  by  a  single  broad  and  smooth  carina, 
three  times  the  width  of  the  costae  of  the  sides;  lateral  sur- 
faces occupied  at  base  by  broad  parallel  longitudinal  ribs  sepa- 
rated by  much  narrower  sulci.  The  external  surface  of  these 
ribs  is  smooth  and  polished,  but  their  sides  are  set  with  closely 
approximated  tubercles  which  give  them  an  elegant  beaded 
appearance  and  nearly  fill  the  sulci. 

In  the  only  specimen  included  in  the  collection  a  portion  of  the  posterior 
surface  of  the  spine  is  wanting.  The  number  and  form  of  the  denticles  which 
once  existed  there  can  not,  therefore,  be  fully  determined.  Above  this  part 
are  a  few  tubercles  which  seem  to  haye  formed  a  double  row  along  the  posterior 
surface  of  the  lower  portion  of  the  spine.  The  ribs  are  of  nearly  equal  breadth 
and  are  continuous  throughout,  except  the  two  anterior  ones,  which  become 
obsolete  before  reaching  the  summit. 

Until  better  specimens  can  be  obtained,  or  such  as  show  the  posterior  denti- 
cle9  more  distinctly,  a  full  aikl  satisfactory  description  can  scarcely  be  made 
out.  It  is  evident,  however,  that  the  specimen  before  us  represents  a  strongly 
marked  and  hitherto  undiscribed  species,  which  will  be  at  once  recogniied  by 
its  few,  strong,  longitudinal  costse,  plain  and  smooth  in  their  outer  faces,  ele* 
gantly  beaded' along  their  sides. 

FormcUian  and  locality:  St.  Louis  limestone,  St.  Louis,  Missouri. 

Genus  DREPANACANTHUS,  N.  and  W. 

Gen.  Char. — Fin-spines  of  medium  or  large  size,  more  or  less 
compressed  laterally,  gradually  tapering  to  an  acute  point, 
strongly  curved,  point  turned  forward ;  anterior  margin  set  with 
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a  single  row  of  large^  flattened  or  conical  tubercles ;  lateral 
surfaces  set  with  numerous  small  tubercles,  arranged  in  longi- 
tudinal and  sometimes  transverse  rows;  posterior  margin 
rounded  or  flattened,  without  hooks,  sometimes  carrying  one 
or  more  rows  of  relatively  large  tubercles. 

These  spines,  with  oar  present  imperfect  knowledge  of  them,  seem  to  present 
some  anomalous  characters  of  special  interest,  as  they  separate  them  somewhat 
widely  from  most  of  the  defensive  spines  of  living  placoid  fishes,  the  study  of 
which  has  thrown  so  much  light  on  those  found  fossil.     Of  these  exceptional 
eharaeters,  the  most  remarkable  is  their  reversed  curve.     Nearly  all  of  the 
dorsal  defensive  fin-rays  hitherto  known,  of  living  or  fossil  sharks,  are  straight 
or  more  or  less  curved  backward,  the  point  being  turned  toward  the  caudal 
extremity.     They  are  also  planted  obliquely  in  the  integuments  in  such  a  man- 
ner that  the  point  is  thrown  backward  even  where  they  are  straight,  the  poste- 
rior margin  of  the  exposed  and  ornamented  portion  being  shorter  than  the 
anterior.    Such  is  the  position  of  the  spines  of  Spinax,  Cestracion^  etc.,  of  recent 
fishes,  and  was  the  position  of  those  of  Hi/^odus^  Ctenacanthus,  and  most  other 
extinct  genera,  as  is  proved  by  the  line  of  contact  with  the  dorsal  surface, 
sloping  upward  from  the  convex  to  the  concave  border.    This  is  also  generally 
indicated  by  the  curvature,  the  position  of  the  medullary  cavity  (nearer  the 
posterior  margin),  the  greater  degree  of  ornamentation  along  the  anterior,  the 
presence  of  hooks  upon  the  usually  sulcated  posterior  edge  or  face,  etc.     In 
DrqHinacanthuSy  on  the  contrary,  we  find  the  line  of  contact  with  the  dorsal 
surface  generally  plainly  marked;  sloping  upward  at  an  angle  of  45°  from  the 
concave  to  the  convex  margin;  the  medullary  cavity  nearest  the  convex  edge, 
and  opening  first  there;  the  concave  margin  most  highly  ornamented,  etc.,  etc. 
All  of  which  characters  seem  to  indicate  that  while  the  base  was  inserted  in  its 
normal  condition,  projecting  forward  and  downwards  into  the  integuments  of 
the  back,  the  exposed  portion  was  curved  forward  instead  of  backward.     It  is 
true  that  if  the  position  of  the  base  was  reversed,  projecting  downward  and 
backward  instead  of  forward,  the  spine  being  thrown  entirely  in  advance  of  the 
base,  we  should  then  have,  with  the  normal  curvature  of  the  exposed  portion, 
the  line  of  demarcation  between  the  ornamented  summit  and  the  plain  base,  as 
we  now  find  it,  slanting  upward  from  the  concave  to  the  convex  border.     It 
may  not,  therefore,  be  now  possible  to  determine  with  absolute  certainty  in 
which  of  the  two  ways  these  spines  were  worn.     The  place  and  form  of  the 
medullary  cavity,  however,  and  the  ornamentation,  seem  to  indicate,  as  before 
stated,  that  while  the  base  held  its  normal  position  the  summit  was  curved  for- 
ward.    This  structure  would  require  no  change  in  the  muscular  attachments  of 
the  bate,  by  which  the  spine  was  elevated  and  depressed,  while  any  other  sup- 

—16 
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position  would  require  very  important  modifications  of  the  ordinary  apparatus 
bv  which  their  movements  were  effected. 

In  their  surface  markings  the  spines  under  consideration  resemble  those  of 
Oracanthus,  and  it  is  probable  one  or  more  species  have  been  described  under 
that  name  that  more  properly  belong  with  those  on  which  the  genus  Drepana- 
canthus  is  now  proposed ;  but  the  typical  species  of  Oracanthtis,  such  as  O,  mil- 
leri^  Agassiz,  0.  vetustus,  Lcidy,  O.  pnxgeus^  Nob.,  were  more  broadly  conical  in 
form  and  were  composed  of  a  cartilaginous  center,  covered  with  a  thin  crust  of 
bone  and  enamel,  which  was  solid  only  at  the  tip;  and  we  have  no  evidence  that 
any  of  the  spines  of  this  character  were  curved  forward  at  the  apex  or  were 
toothed  along  the  posterior  border.  In  Drepanacanthus,  on  the  contrary,  the 
spine  was  composed  of  dense,  fibrous,  bony  tissue,  with  a  pulp  cavity  of  mod- 
erate size,  and  the  surface  was  not  all  covered  with  an  enamel  coating,  but 
thickly  studded  with  spheroidal  tubercles  of  black,  glass-like  enamel,  and  was 
strongly  curved  forward  at  the  summit. 

The  figure  and  description  of  Oracanfhus  pustulosus,  (^Atjciss,  Points.  Foss.^  Vol. 
3,  p.  15,  Atlas,  Vol.  3,  Tab.  2,  figs.  3  ai\d  4,)  although  representing  only  a  frag- 
ment, indicate  a  spine  very  different  in  its  aspect  and  structure  from  0.  millen\ 
and  the  other  species  enumerated  above,  and  one  much  more  like  those  which 
we  have  designated  by  the  name  of  Drepanacanthus.  So  little  of  0.  ^^usfuJosus 
is  preserved  that  it  is  not  easy  to  decide  whether,  like  these,  it  was  heterostrophe 
or  not;  but  the  greater  relative  thickness  of  bone  on  what  was  regarded  as  the 
posterior  side  of  the  cavity,  and  the  crowding  of  the  tubercles  over  the  exterior 
surface  of  the  same  region,  might  lead  us  to  suspect  that  the  convex  side  was 
the  posterior,  and  that  it  was  heterostrope.  The  tubercles  of  0.  pmtulosus  are 
not  fully  described  by  M.  Agassiz,  but,  judging  from  the  figure,  they  are 
spheroidal  in  form  and  ornamented  by  sharp  carinations,  just  as  are  those  of  a 
species  Drepanacanthus  now  before  us.  If  so,  they  are  strikingly  different  from 
those  of  the  typical  species  of  OracanthtiSy  which  are  conical,  with  a  more  or 
less  acute  summit  and  a  broad  base,  from  which  often  radiate  many  radicles  of 
enamel.  These  reach  up  on  to  the  sides  of  the  cones,  and  give  them  the  stel- 
late appearance  which  they  usually,  though  not  constantly,  present. 

If  other  and  more  complete  specimens  of  0.  pustulostu  should  confirm  the 
conjectures  we  now  make  in  reference  to  its  curvature  and  ornamentation,  it 
would  be  a  well-marked,  and  even  typical  species  of  the  genus  Drepanacanthus. 

Drepanacanthus  anceps,  N.  and  W. 

PI.  XII,  Fig.  8. 

Spine  small,  much  curved  and  compressed  throughout  its 
entire  length;  section  lenticular,  with  acute  edges;  width  near 
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haste  6  lines,  thickness  1  line ;  concave  margin  acute,  and  set 
with  a  line  of  relatively  large  tubercles ;  convex  border  acutely 
carinated,  without  tubercles  but  finely  striated  longitudinally; 
lateral  surfaces  bearing  numerous  small,  round,  smooth  tuber- 
cles, near  the  concave  border,  densely  crowded  and  without 
linear  arrangement,  toward  the  convex  border,  especially 
below,  they  are  also  numerous,  though  less  crowded  than  along 
the  opposite  edge,  their  nearest  margin  forming  about  three 
longitudinal  lines.  Those  more  remote  are  smaller  and  are 
dispersed  in  short,  transverse  lines.  The  median  half  of  the 
lateral  surface  bears  only  a  few  minute  tubercles,  and  like  all 
the  other  portions  of  the  surface  between  the  tubercles  is  finely 
striated  longitudinally.  The  position,  size  and  form  of  the 
pulp  cavity  is  scarcely  determinable  from  the  only  specimen 
before  us.  It  is  apparently  situated,  however,  nearest  the  con- 
vex border.  The  ornamentation  of  the  surface  descends  much 
lower  on  the  concave  than  on  the  convex  border ;  the  line  lim- 
iting the  ornamentation — the  line  of  junction  with  the  surface 
of  the  back — rising  from  the  concave  toward  the  convex  bor- 
der at  an  angle  of  about  45°. 

Tbe  resemblance  of  tbis  spine  to  some  species  of  Oracanthxts^  botb  in  general 
form  and  ornamentation,  is  so  strong  tbat,  were  it  not  for  tbe  fact  tbat  tbe  line 
of  janction  witb  tbe  dorsal  surface  was  inclined  upward  from  tbe  concave  edge, 
we  should  scarcely  dare  separate  it  from  tbem. 

Formation  and  locality:  Coal  Measures,  Springfield,  Illinois. 

Drepanacantuus  6EMMATUS,  N.  and  W. 

PI.  XIII,  Fig.  1. 

Spine  large  and  strong,  10  to  12  inches  in  length,  one  in 
width  at  base,  gradually  narrowed  to  the  apex,  which  is 
strongly  curved  forward,  much  compressed  throughout,  section 
near  the  base  a  long  ellipse,  truncated  anteriorly,  nearer  the 
summit  the  sides  are  flat  and  parallel,  the  anterior  border 
rounded,  posterior  margin  occupied  by  a  broad  and  shallow 
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sulcus,  bounded  by  prominent  salient  angles  without  denticles 
and  divided  in  the  centre  by  a  low  but  distinct  continuous 
carina;  anterior  margin  rounded  and  set  along  the  median  line 
with  a  row  of  round  flattened  tubercles  about  a  line  in  diame- 
ter, and  separated  by  intervals  of  equal  or  slightly  greater 
breadth.  On  either  side  of  this  larger  row  of  tubercles  is  a 
second  of  about  half  their  size  below,  of  nearly  equal  wze  above, 
behind  these  are,  on  either  side,  20  to  25  longitudinal  parallel 
rows  of  similar,  but  smaller,  tubercles,  which  progressively 
diminish  in  size  to  the  posterior  or  convex  border,  and  are  very 
uniformly  distributed  over  all  of  the  lateral  surfaces.  These 
tubercles  are  accurately  arranged  in  longitudinal  rows,  most  of 
which  are  continuous  from  base  to  summit.  They  also  exhibit 
an  imperfect  transverse  alignment.  Those  of  the  anterior  me- 
dian line  are  flattened  and  smooth,  as  though  somewhat  worn, 
but  the*\)thers  generally,  and  these  partially,  are  beautifully 
ornamented  by  numerous,  sharp,  converging  carinse,  which  rise 
from  the  base,  and,  when  not  obliterated,  cover  the  entire  sur- 
face. They  are  stringent  on  the  upper  side  of  the  tubercles, 
the  interval  between  the  tubercles  seems  to  have  been  smooth 
bone  without  enamel,  the  tubercles  having  the  appearance  of 
globules  of  brilliant  black  glass,  and  look  as  though  they  had 
exuded  through  pores  in  the  bone,  and  had  congealed  on  the 
surface,  studding  it  with  gems.  Under  the  lens  these  orna- 
mented globules  are  exceedingly  pretty,  and  have  suggested 
the  specific  now  given.  On  some  of  them  the  raised  lines 
have  a  spiral  arrangement  giving  them  the  appearance  of  seeds 
of  the  Ghara. 

That  part  of  the  spine  which  was  enveloped  in  the  integuments  partakes  of 
the  general  carve  of  the  exposed  portion,  itd  sides  are  flattened  and  smooth, 
and  converge  to  form  a  snb-acate  edge  in  front,  on  which  is  a  tabercolar  ezcres- 
sence  as  large  as  half  a  pea,  just  below  the  first  of  the  enameled  tubercles. 
The  posterior  border  of  the  basal  portion  is  deeply  sulcated  to  its  extreme 
point  by  the  continuation  of  the  pulp  cavity,  which  was  apparently  open  pos- 
teriorly from  the  point  where  the  ornamentation  ceases.    The  mmrgins  of  this 
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snleiis  are  thin  and  sharp,  and  are  usually  more  or  less  broken.  The  smooth 
and  flattened  surfaces  of  the  base  seem  to  indicate  some  kind  of  an  articula- 
tion, and  it  is  perhaps  possible  that  bony  or  cartilaginous  guides  were  applied 
on  either  side,  between  which  the  s|)ines  were  firmly  held  during  their  eleva- 
tion or  depression.  This  would  give  an  accuracy  of  movement  and  a  firmness 
seareely  inferior  to  that  afibrded  by  the  gingylmus  articulation  of  the  dorsal 
spines  of  the  SiluroicU. 

Figure  1,  represents  the  side  view  of  a  spine  broken  at  either  end;  1  a,  trans- 
verse section;  16,  an  enlarged  tubercle  of  the  anterior  border;  2,  a  nearly  per- 
fect base  of  another  specimen. 

Formation  and  locality:  Keokuk  limestone.  Keokuk,  Iowa. 

Drepanacanthus?  stellatus,  N.  and  W. 

PI.  XII,  Pig.  7. 

Spine  small,  strongly  curved  forward,  with  an  elliptical  sec- 
tion above,  oval  below ;  convex  margin  rounded  and  ornamented 
with  three  rows  of  relatively  large,  longitudinally  remote, 
compressed  stellate  tubercles;  concave  margin  rounded  and  set 
with  a  single  row  of  large,  conical,  pointed,  stellate  tubercles, 
largest  toward  the  base  of  the  spine;  lateral  surfaces  regularly 
arched,  with  numerous  longitudinal  rows  of  small,  conical  or 
laterally  compressed  tubercles,  most  distinct  on  the  anterior 
border,  separated  longitudinally  by  intervals  of  twice  their 
diameters,  laterally  closely  approximate,  forming  oblique,  trans- 
verse lines.  In  the  middle  of  the  spine  there  are  about  fifteen 
longitudinal  rows  of  small  tubercles  on  either  side,  more  below, 
fewer  above.  The  large  tubercles  of  the  convex  (posterior?) 
border  are  separated  longitudinally  by  spaces  of  twice  their 
longest  ^diameters.  Transversely  they  are  in  apposition,  form- 
ing short  transverse  lines  of  three  tubercles  each. 

We  have  included  this  spine  in  Drepanacanthus  with  some  hesitation,  as  the 
imperfection  of  the  only  specimen  in  the  collection  is  such  as  to  leave  several 
important  points  in  its  structure  in  doubt  If,  as  we  have  supposed,  the  curve 
of  the  summit  was  forward,  as  in  L,  gemmatus^  it  would  naturally  fall  into  the 
same  genus  with  that  spine;  for  although  the  tubercles  of  the  concave  border 
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are  nmcb  higher  and  more  tooth-like,  and  the  flattened  and  keeled  convex  bor- 
der of  2/.  gemmatus  is  here  wholly  wanting,  still  the  style  of  ornamentation  is  so 
similar  that,  with  the  striking  character  of  a  strong  reversed  curve  in  common, 
it  woald  be  difficult  to  find  good  cause  for  their  separation. 

Unfortunately  the  specimen  before  us  wants  the  base,  without  which  the 
question  of  its  curvature  can  only  be  conjecturally  decided.  The  facts  which 
have  led  us  to  suspect  that  the  curve  of  the  tip  was  forward  are:  Ist.  On  the 
concave  side  of  the  spine  the  bony  wall  of  the  central  cavity  is  much  thicker 
than  on  the  convex  side,  on  which  the  pulp  cavity  runs  out  some  distance  above 
the  base.  2d.  The  tuberculation  of  the  lateral  surfaces  become  stronger  toward 
the  concave  border,  fading  out  toward  the  convex.  The  natural  inference  from 
these  facts  is,  that  the  curve  of  the  spine  was  reversed,  as  in  most  others;  the 
posterior  wall  is  thinner  than  the  anterior,  and  is  broken  through  above  the 
base;  the  tuberculation  of  tbe  lateral  surfaces  is,  in  most  or  all  allied  spines, 
strongest  on  or  near  the  anterior  border.  These  indications  are  not  wholly 
conclusive,  however,  and  may  be  fallacious.  If  so.  tbis  would  constitute  the 
type  of  a  new  genus,  as,  though  allied  to  Oraamthut,  Asteracanthus  and  JHfyria- 
vtMHihuSy  perhaps  in  an  equal  degree,  it  could  be  united  with  neither  of  them. 
From  the  first  it  is  distingubhed  by  its  more  slender  form  and  the  denticles  of 
the  concave  border.  According  pretty  well  with  Astertuxmthtu  in  general  form 
l^if  not  reversely  curved)  and  in  its  stellate  tubercles,  it  is  separated  from  that 
genus  by  the  diversity  in  sixe,  form  and  arrangement  of  its  tubercles,  and  its 
geological  position.  With  Jfyriacanihus  it  agrees  in  the  variety  of  its  orna- 
mentation, but  not  in  its  form  nor  gcolc^ical  place.  Other  specimens  will  be 
required,  before  its  relations  can  be  fully  determined. 

Fitrmation  and  toctifit^  :  Keokuk  limestone,  Warsaw,  Illinois. 


Ctknocanthus  gracilumus,  N.  and  W. 

PI.  XIII,  fig.  3. 

Spins  very  long  and  slender,  (9-12  inches  long,  4-5  lines 
wide)  gently  archeil,  much  compressed,  scarcely  more  than  a 
line  in  thickness  with  a  lenticular  section;  anterior 'margin 
acute,  posterior  edge  truncated  below,  above  sulcated  longitu- 
dinally, and  set  with  two  rows  of  acute,  compressed,  strongly 
depressed  hooks,  of  which  the  bases  are  contiguous;-  each  side 
is  omainentetl  with*  about  10  below,  15  above,  nearly  equal 
continuous,  parallel,  somewhat  flattened,  longitudinal  carinse; 
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which  are  near  the  summit  all  smooth.  The  anterior  medial 
carina  throughout  the  entire  length  of  the  spine,  and  toward 
the  base  3-1  of  the  anterior  lateral  carinas  ornamented  with 
numerous,  obliquely  transverse,  prominent  rings ;  those  of  the 
lateral  carinaB  passing  into  tubercles  and  becoming  obsolete  up- 
ward. 

This  is  a  remarkably  slcDder,  as  well  as  beautiful,  spine;  the  ornamentation 
being  exceedingly  neat  and  sharply  defined.  It  is  evidently  closely  allied  to 
C,  distans,  McCoy,  from  the  Mountain  limestone  of  Armagh,  Ireland,  which  is 
nearly  as  slender,  and  in  its  general  aspect  must  be  very  similar.  From  the 
description  and  figure  of  (7.  distans,  given  by  Prof.  McCoy,  (^Brtt,  PcUseozoic 
fbstilsjp,  625,  p^.  3K,Ji{/.  15),  I  infer,  however,  that  there  are  well  marked 
differences  between  the  American  and  European  fossil,  which  will  readily  serve 
to  distinguish  them.  In  (7.  dUtans  the  form  is  somewhat  more  robust  and 
more  curved,  the  teeth  of  the  posterior  margin  less  numerous  and  less  depress- 
ed, and  the  lateral  longitudinal  carinas,  instead  of  being  as  in  our  fossil  nearly 
all  smooth,  are  all  crcnulated  by  transverse  rings  or  tubercles. 

From  the  other  species  of  Ctenacanthtis,  described  by  McCoy,  Agassiz  and 
others,  that  before  us  is  so  widely  separated  that  no  comparison  with  them  is 
necessary. 

Formation  and  locality:  St.  Louis  limestone,  St.  Louis,  Missouri. 
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Class  PISCES. 

Order    GANOIDEA. 

FanUjr  USPIDOIDEA. 

Genus  PALiEONISCUS. 
P.  peltigerua,  N.  and  W.     Coal  Measures. 


Family  C4ELACAIITHI. 

Genus  RHIZODUS. 
R.  occidentalis,  N.  and  W.     Coal  Measures. 


Order     PLACOIDA. 

Faarfly  nTBODO]«TDD.S. 

I 

Genus  CLADODUS. 

C.  rolmstusy  N.  and  W.    Sub-carboniferous. 
C.  micropuSy  N.  and  W.     Sub-carboniferous. 
C,  spincmiSy  N.  and  W.     Sub-carboniferous. 
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C,  stenopuH,  N.  and  W.     Sub-carboniferous. 
G.  moriifer^  N.  and  W.     Coal  Measures. 
C  maynijicus^  Tuomey.     Sub-carboniferous. 
C,  (uujnlatus^  N.  and  W.     Sub-carboniferous. 
C.  zytjopus^  N.  and  W.     Sub-carboniferous. 
(1.  ferox^  N.  and  W.     Sub-carboniferous. 
<L  i)olliaH^  N.  and  W.     Sub-carboniferous. 
C  costatus^  N.  and  W.     Sub-carboniferous. 
C  tarn'tas,  N.  and  W.     Sub-carboniferous. 
C.  grandly.  N.  and  W.     Sub-carboniferous. 
C  lamnolfles,  N.  and  W.     Sub-carboniferous. 
(I  yracU'w^  N.  and  W.     Coal  Meiisures. 


Genus  DIPLODUS. 

I),  lahui^  Newb.     Coal  Measures. 

D,  comjfri'^sa^,  Newb.     Coal  Measures. 

Z>.  incur ntfi^  N.  and  W.     Sub-carboniferous. 

D.  dnplirnfafi^  N.  and  W.     Sub-carboniferous. 

Genus  CARCIlAROPSiS. 
6'.  Worthtni^  Newb.     Sub-carboniferous. 

Family  PETAI.OD0NTIDJE:. 

Genus  PETALODUS,  Owen. 

I\  (Ie^:(ntrfor,  N.  and  \V.     Coal  Measures. 
P.  linyftl/er.  N.  and  W.     Sub-carboniferous. 

Genus  PETALORYNCHUS,  Ag. 

P.  Mfriatm^  N.  and  W.     Sub-carboniferous. 
—17 
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Genus  CTENOPTYCHIUS,  Ag. 
Ct,  semicircularisy  N.  and  W.     Coal  Measures. 

Genus  ANTLIODUS,  N.  and  W. 

A.  robustiis.  N.  and  W.     Sub-carboniferous. 
A,  mucnmatusj  N.  and  W.     Sub-carboniferous. 
A.  ^xirtve/*^,  N.  and  W.     Sub-carboniferous. 
A.  similiSy  N.  and  W.     Sub-carboniferous. 
A.  ctwtiUus,  N.  and  W.     Sub-carboniferous. 
A.  polifiis,  N.  and  W.     Sub-carboniferous. 
A.  minutnSj  N.  and  W.     Sub-carboniierous. 
A,  simplex^  N.  and  W.     Sub-carboniferous. 
A.  milcatiis^  N.  and  W.     Sub-carboniferous. 

Genus  DACTYLODUS,  N.  and  W. 

D,  jyrince^^Sj  N.  and  W.,  (type).    Sub-carboniferou8. 
D.  lobatiiSy  N.  and  W.     Sub-carboniferous. 
D.  inJtexiiSy  N.  and  W.     Sub-carboniferous. 

Genus  POLYRFIIZODUS,  McCoy. 

P,  jx)rosuSy  N.  and  W.     Sub-carboniferous. 
P.  dentatusy  N.  and  W.     Sub-carboniferous. 
P.  pcniticulusy  N.  and  W.     Sub-carboniferous. 

Genus  CHOMATODUS,  Ag. 

Ch,  gracillhnusy  N.  and  W.     Sub-carboniferous. 
Ch.  cultellus,  N.  and  W.     Sub-carboniferous. 
Ch,  ptmllm,  N.  and  W.     Sub-carboniferous. 
Ch.  affinisy  N.  and  W.     Sub-carboniferous. 
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Cli.  angnlariSj  N.  and  W.     Coal  Measures. 
Ch.  molarifi^  N.  and  W.     Sub-carboniferous. 
Ch.  muUlplirjatuaj  N.  and  W.     Sub-carboniferous. 
Ch.  costatnSy  N.  and  W.     Sub-carboniferous. 
Ch.  elegans,  N.  and  W.     Sub-carboniferous. 
Ch.  loriformus^  N.  and  W.     Sub-carboniferous. 

Family  CESTBAGIONTIDJB. 

Genus  ORODUS,  Ag. 

0.  mxdtlcarinatus^  N.  and  W.     Sub-carboniferous. 
0.  pUcatm^  N.  and  W.     Sub-carboniferous. 
0.  elegant ifhiSj  N.  and  W.     Sub-carboniferous. 
0.  ornatiw^  N.  and  W.     Sub-carboniferous. 
0.  tuhercidatas^  N.  and  W.     Sub-carboniferous. 
0.  mammilaris^  N.  and  W.     Sub-carboniferous. 
0.  minuscvlusy  N.  and  W.     Sub-carboniferous. 
0.  miniUaSy  N.  and  W.     Sub-carboniferous. 

Genus  HELODUS,  Ag. 

H.  hiformis^  N.  and  W.     Sub-carboniferous. 
//.  elytra^  N.  and  W.     Sub-carboniferous. 
H.  conical u^y  N.  and  W.     Sub-carboniferous. 
//.  compresMns^  N.  and  W.     Sub-carboniferous. 
H.  carlxynarms^  N.  and  W.     Coal  Measures. 
H.  aulcatus^  N.  and  W.     Sub-carboniferous. 
U.  crenulatvs^  N.  and  W.     Sub-carboniferous. 
//.  denticuJatiiSy  N.  and  W.     Sub-carboniferous. 
//.  nobility  N.  and  W.     Sub-carboniferous. 
H.  consoUdaius,  N.  and  W.     Sub-carboniferous. 
H.  poUfuSy  N.  and  W.     Sub-carboniferous. 
H.  unduhdaSy  N.  and  W.     Sub-carboniferous. 
IT.  limaxy  N.  and  W.     Sub-carboniferous. 
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//.  deiiJihumaniy  N.  and  W.     Sub-carboniferous. 
n.  angxdatiLs^  N.  and  W.     Sub-carboniferous. 
//.  gihbosits,  N.  and  W.     Sub-carboniferous. 
H,  placenta^  N.  and  W.     Sub-carboniferous. 

Genus  COCHLIODUS,  Ag. 

(7.  nobilia^  N.  and»W.     Sub-carboniferous. 
(7.  crassus,  N.  and  W.     Sub-car]x)niferous. 

Genus  ASPIDODUS,  N.  and  W. 

A,  creiiidatus^  N.  and  W.     Sub-carboniferous. 
A.  convolutiiSj  N.  and  W.     Sub-carboniferous. 

Genus  SANDALADUS,  N.  and  W. 

S.  Icevissimus,  N.  and  W.     Sub-carboniferous. 
S.  carhoiiarias^  N.  and  W.     Coal  Measures. 
S.  sjxitnhiusy  N.  and  W.     Sub-carboniferous. 
S.  grandis,  N.  and  W.     Sub-carboniferous. 
S.  2^rvuhi8,  N.  and  W.     Sub-carboniferous. 
S.  angiistusy  N.  and  W.     Sub-carboniferous. 

Genus  PSAMMODUS,  Ag. 

P.  porosus,  Ag.     Sub-carboniferous. 

P.  angidarisy  N.  and  W.     Sub-carboniferous. 

P.  rugosiiSy  Ag.     Sub-carboniferous. 

P.  semici/UndricuSy  N.  and  W.     Sub-carboniferous. 

P.  rhcmiboidevSy  N.  and  W.  Sub-carboniferous. 

P,  reticulatuSy  N.  and  W.     Snb-carboniferous. 

Genus  TRIGONODUS,  N.  and  W. 

T.  major^  N.  and  W.     Sub-carboniferous. 
T.  miihorj  N.  and  W.     Sub-carboniferous. 


VERTEBRATES.  133 

Genus  PCECILODUS,  Ag. 

P.  omatm,  N.  and  W.     Sub-carboniferous. 
P.  rtigosus^  N.  and  W,     Sub-carboniferous. 

Genus  DELTODUS,  N.  and  W. 

2).  gramlifi,  N.  and  W.     Sub-carboniferous. 
/>.  stdlafiift^  N.  and  W.     Sub-carboniferous. 
D.  undnlafus^  N.  and  W.     Sub-carboniferous. 
D.  rhombol^etui,  N.  and  W.     Sub-carboniferous. 
I),  dngulatns^  N.  and  W.     Sub-carboniferous. 
I),  8jHdul(ttu8y  N.  and  W.     Sub-carboniferous. 
D.  amjidaris^  N,  and  W.     Sub-carboniferous. 
D  .  comjtl((nafus,  N.  and   .     Sub-carboniferous. 

Family  CmniEBOIDEI. 

Genus  RINODUS,  N.  and  W. 
R.  calceolns,  N.  and  W.     Devonian. 


RELATIONS    UNCERTAIN. 


Genus  EDESTUS,  Leidy. 
E.  minor^  Newb.     Coal  Measures. 

FIM  SPINES. 

Genus  ORACANTHUS,  Ag. 
0.  pniget(8y  N.  and  W.     Sub-carboniferous. 
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Genus  LEPTACANTIIUS,  Ag. 
L.  occidentalism  N.  and  W.     Sub-carbonifcrou8. 

Genus  CTENACANTHUS,  Ag. 

Ot,  gracillimiiSm  N.  and  W.     Sub-carboniferou8. 
Ct.  cosiatusy  N.  and  W.     Sub-carlx)niferous. 
Of.  angulahuty  N.  and  W.     Sub-carl)oniferous. 

Genus  HOMACANTHUS,  Ag. 

//.  rectus^  N.  and  W.     Sub-carboniferous. 
H.  gibhoavsy  N.  and  W.     Sub-carboniferous. 

Genus  DREPANACANTHUS,  N.  and  W. 

D.  yemmatuSj  N.  and  W.     Sub-carboniferous. 
D,  8tellaiu8y  N.  and  W.     Sub-carboniferous. 
J),  ancepsj  N.  and  W.     Coal  Measures. 

DEBMAI.  TUBISCI.E8. 

Genus  PETRODUS,  McCoy. 

P.  occidentalisy  N.  and  W.     Coal  Measures. 
P.  acutusy  N.  and  W.     Coal  Measures. 


SUPPLEMENT 


TO  THE  DESCRIPTIONS  OF  VERTEBRATES. 


BY  PBOF.  EDWARD  D.  COPE. 


Class  REPTILIA. 

Sab-class  BATRAGHIA. 

Order  XENORHAGHIA. 

Genus  AMPIIIBAMUS,  Cope. 

Ampiiibamus  grandiceps,  Cope. 

Pi.  32,  fig.  8,  and  cat  on  p.  136. 
Amphibamias  grandicf^^  Cope,  (Proc.  Acad.  Nat.  Sci.,  Philad.,  1865,  p.  134. ) 

The  recent  additions  to  our  knowledge  of  the  air-breathing  vertebrates  of 
the  Carboniferous  period,  are  of  great  interest  to  the  comparative  anatomist,  as 
furnishing  new  points  in  the  series  of  structures  between  the  Ganoulca  and 
Lacerti/iay  or  new  "generalised"  types  combining  the  structures  of  these  and 
of  the  Batrachia. 

NoTR. — A  single  specimen  of  the  Batrachian  hero  described  is  in  possession  of  Mr. 
Joseph  Even,  who  has  kindly  placed  it  temporarily  at  the  service  of  the  Survey.  It 
was  discovered  by  him  near  Morris,  Grundy  county,  Illinois,  in  a  bed  belonging  appa- 
rently above  the  middle  of  the  Coal  Measures.  It  is  imbedded  in  a  concretion  of  brown 
ironstone.  The  cavities  left  by  the  bones  are  occupied  by  a  white  friable  mineral, 
which  has  probably  percolated  into  them. — A.  H.  W. 
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Anphibamut  grandiapt,  (mag.  2  diain.) 

■dcHl  eapwf ins.    tt,  howaipr,  repnaunui  iho  liltle  leidBit  of  thB  riBlit  palijeln 
w.  Inn  Ivga  and  tw  MBHeriDg. 
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Tliia  animal  combines  with  its  Bafrarkian  a  few  LncertUian  characters,  liuving 
Rome  resemblance  to  Dawson's  genus  Hi/lonomiin,  and  much  affinity  with  Vrof. 
Woman's  Raniceps  LyrlUL  Its  squamous  integument  and  narrow  nasal  roof 
give  it  the  somewhat  LavertiUan  physiognomy,  more  especially  Grcrofiav,  in 
its  broad  cranium  and  orbits,  its  lar<re  marginal  palpebral  scales,  and  rather 
short  digits.  Its  true  affinities  are  indicated  by  the  presence  of  two  premaxil- 
laries,  with  a  squamosopostorbital  arch,  as  in  Labi/rintho(/ontia,  some  Batrarhia 
Gradirnfia,  and  OrocmlUia;  its  ({uadratojugal  arch,  as  in  Lahyrmthotlontui  and 
Batrachia  Sfiiietih'a ;  its  pttsteriorly  directed  oblique  quadratum  and  hick  of 
ribs,  as  in  Batrachia  Salientia;  its  probably  short  pelvis,  short  separate  bones 
of  the  leg  and  fore-arm;  its  opistliocaslian  dorsal  vertebra),  and  long  caudal 
Dearal  spines,  as  in  Batrachia  Gradienfut.  It  is  then  the  type  of  a  group  inter- 
mediate between  the  Lali/rinlhodimtian  and  GvaJient  Bafracliians,  distin- 
guished from  the  former  by  the  opisthocaellan  vertcbrsc,  absence  of  ribs,  and 
plearodont  dentition;  Bud  from  the  latter  by  the  scaly  integument,  absence  of 
ribs,  and  structure  of  the  nasal  and  pre-frontal  regions.  But  one  genus  of 
Salamanders,  Giossolcga,  has  a  similar  os  fronto-squaniosal  or  posterior  zygo- 
matic arch.  A  ribless  type  might,  however,  well  exist  among  Gradicntia,  when 
we  consider  the  great  difference  between  their  development  in  Plfurottcli's  on 
the  one  hand,  and  Amphiuma  on  the  other.  From  the  iSaiieutia  the  dentige- 
roas  mandible,  squamosal  arch,  form  of  vertebras,  sacrum  and  extremities,  etc  , 
widely  distinguish  it.  To  the  Batrachian  orders  Laltyrinthoihntia^  (wraiftfrntia^ 
Gifmnophidia  and  Salientia,  the  present  may  be  added,  under  the  name  A'tm- 
orhachia. 

The  general  form  of  the  skull  is  much  that  of  a  frog,  and  large  in  proportion 
to  the  frize  of  the  animal ;  its  length  is  one-half  that  of  the  spinal  axis  from  the 
occiput  to  the  middle  of  the  sacral  region,  and  five-sixths  its  own  breadth  in 
the  flattened  specimen.  The  outline  is  not  broadly  rounded,  as  is  usual  among 
Salamanders,  but  is  slightly  contracted,  as  in  mtiny  frogs.  The  orbits  are 
large,  regularly  rounded  their  longitudinal  diameter  one  and  one-half  times  the 
frontal  width;  their  point  of  nearest  approach  is  behind,  opposite  the  position 
of  the  iris;  one  diameter,  measured  obliquely  in  advance  of  each,  extends  a 
little  beyond  the  common  prcmaxillary  suture. 

The  preniaxillary  bones  have  considerable  horizontal  extent,  terminating 
opposite  the  narial  openings,  each  bearing  eleven  or  twelve  teeth.  Their  nasal 
■pines  were  in  close  contact,  and  do  not  appear  to  be  prolonged  backwards,  as 
in  most  Gradtentta.  The  external  nares  are  rather  widely  separated,  as  in 
most  Gnu/u'utia,  the  integument,  which  they  pierced,  roofing  a  large  space 
between  the  median  and  peripheric  bones  of  the  muzzle.  The  roof  of  the  nasal 
cavities  is  a  truncate  cuneiform  plate,  whose  apex  joins  that  of  the  premaxil- 
Urics.     Its  composition  can  only  be  conjectured,  from  the  appearances  pre- 
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sented  by  the  Bpecimen.  It  may  be  a  superior  ethmoid  plate,  as  in  the  frogs 
Barhoroaetes  and  others,  or,  more  probably,  a  united  or  separate  pair  of  free 
frontal,  as  in  Dactj/Iethra  or  Rana.  There  is  no  trace  of  the  composition  of 
nasals  and  frontals,  which  occurs  in  the  Gradientia^  nor  is  such  an  arrangement 
probable,  in  view  of  the  regular  elongate  cuneiform  outline  of  this  singular 
piece.  A  moderately  distinct  suture,  crossing  the  front  at  the  anterior  third 
of  the  interorbital  space,  which  presents  a  regular  convexity  forwards,  appears 
to  be  the  anterior  border  of  the  frontal;  the  latter  can  scarcely  be  an  interorb- 
ital plate  of  ethmoid,  as  it  appears  to  unite  behind  by  suture  with  the  parictals. 
There  are  bosses  on  the  pre-frontal  region,  indicating  pre-frontal  or  '^  lachry- 
mal'' bones,  similar  to  those  in  Sceloporus  and  other  Lacertilian  genera. 

What  may  possibly  be  the  coronal  suture,  since  it  appears  to  be  too  regular 
to  be  a  fracture,  crosses  the  narrowest  part  of  the  interorbital  space.  It  is  a 
zigzag,  presenting  posteriorly  a  median  angle,  and  one  on  each  side.  The  pos- 
terior zygomatic  arches  are  strong,  and  bound  a  cranial  "plane,  which  is  broader 
than  long,  and  exhibit:^  nearly  parallel  lateral  outlines.  The  probably  small 
*^crotaphite  foramina"  of  the  temporal  fossae  appear  to  have  been  roofed  over 
by  perhaps  the  strong  scales  of  the  cranial  integument.  The  quadratum  is 
convex  externally,  and  is  directed  obliquely  backward  to  opposite  the  occiput; 
it  is  strongly  concave  in  its  posterior  outline,  indicating  a  large  auricular 
meatus.  Whether  this  was  covered  by  scales  or  by  an  exposed  tympanic  drum, 
cannot  be  determined.  The  quadratojugale  is  broad  and  strong.  The  postorb- 
ital  arch  is  continuous  with  the  quadratum;  the  breadth  of  the  two  equals  the 
frontal  width.  The  angular  process  of  the  mandible  is  but  little  prolonged 
beyond  the  quadratum.  The  maxillary  is  toothed,  at  least  as  far  as  opposite 
the  malar  process. 

The  dentition  is  pleurodont ;  the  teeth  are  only  visible  on  the  mandible  and 
the  outer  edge  of  the  upper  jaw ;  they  are  there  of  but  one  kind,  small,  closely 
set,  acute-conic,  not  compressed,  hollow,  and  without  any  inflections  of  the 
enamel. 

The  integument  of  the  head  was  squamous.  The  scales  appear  not  to  have 
been  imbricate,  and  were  perhaps  more  dense  on  the  posterior  regions,  where  their 
position  is  occupied  by  the  white  material  mentioned  in  Prof.  Worthen's  note, 
which  has  here  a  somewhat  ganoid  appearance.  They  were  more  elongate  on  the 
muzzle.  There  appears  to  have  been  a  distinct  superciliary,  and  a  postorbital  row, 
as  well  as  a  series  on  the  border  of  the  upper  lip.  A  whorl  of  elongate  scales, 
arranged  like  the  pieces  of  an  arch,  surrounded  the  one  on  each  side  which 
marked  the  crotaphite  foramen.  In  the  specimen  these  are  connected  by  a 
suture  or  line,  which  is  regularly  convex  posteriorly.  The  superior  palpebrad 
were  covered  by  small  separated  scales,  as  are  seen  among  Geccos  and  Anokt^ 
and  were  bordered  by  a  larger  and  continuous  series,  of  about  fourteen  sub- 
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quadrate  scales.  These  haye  evidently  bordered  the  lid,  extending  transversely 
across  the  orbit,  and  were  not  sclerotic  scales,  which  are  arranged  round  the 
pupil  as  a  centre. 

The  vertebral  column  is  much  injured,  especially  in  the  cervical  region. 
The  dorsal  vertabrse  appear  to  have  been  short,  and  probably  thirteen  in  num- 
ber between  the  interscapular  and  sacral  regions.  They  appear  to  have  been 
ooDStrioted  medially.  Traces  of  ribs  or  of  transverse  processes  are  not  to  be 
found.  The  impression  of  a  sacral  vertebra  is  distinctly  preserved.  The  cau- 
dal vertebrsD  were  perhaps  without  osseous  centra,  as  no  definite  impressions 
can  be  traced,  and  their  place  is  occupied  by  the  matrix.  There  are  traces  of 
osseous  neural  arches,  perhaps  similar  to  those  of  ArchegosauruSy  and  apparently 
disconnected,  long,  compressed  neural  ^ines,  and  slender  pleurapophyses ;  the 
latter  were  probably  united  as  chevron  bones.  Of  the  former,  twelve  very  dis- 
tinct impressiona  may  be  counted  to  the  sacral  region ;  the  posterior  are  most 
slender,  the  median  most  elevated,  the  anterior  lower  and  of  greater  longitudi- 
nal extent.  They  are  more  expanded  in  the  direction  of  the  axis  of  the  body 
near  their  superior  extremities,  and  evidently  supported  a  flattened  natatory 
tail,  as  th  t  of  Protonopsis.  These  neural  spines  were  continued  on  the  poste- 
rior third  of  the  dorsal  series.  The  visible,  which  is  probably  the  greater  part 
of  the  tail,  enters  the  remainder  of  the  column  two  and  a  quarter  times,  by 
measurement. 

Slernal  and  hyoid  pieces  are  not  recognizable,  though  sundry  fragments  are 
no  doubt  to  be  referred  to  these  regions.  An  impression  resembling  that  of  a 
raniform  scapula,  was  probably  made  by  that  piece.  The  anterior  limbs  were 
short  and  weak.  The  humerus  is  slender;  its  length  equals  the  distance  be- 
tween the  centres  of  the  external  nares;  it  is  apparently  not  much  dilated,  nor 
furnished  with  a  process  proximally,  but  is  dilated  and  grooved  distally,  and 
has  no  condyles.  The  ulna  and  radius  are  separate  and  slender ;  the  distal  ex- 
tremities of  these,  with  the  remaining  bones  of  the  anterior  limbs,  have  been 
lost. 

Of  pelvis  nothing  is  recognizable.  The  femur  is  slender,  much  dilated  dis- 
tally, slightly  curved  in  the  posterior  direction,  and  without  condyles.  Its 
length  is  equal  to  the  breadth  of  the  cranial  table. 

The  tibia  and  fibula  are  one-half  the  length  of  the  femur,  are  slender,  most 
dilated  proximally;  the  antero-exterior  bone  is  a  little  longer,  not  in  contact 
with  the  inner  distally,  which  relation  I  believe  to  be  normal*.  The  tarsus  was 
probably  cartilaginous,  as  in  Protonojms  {Afentjpf/ma,)  a  faint  impression  of  the 
outer  border  remaining.  It  was  broader  than  long,  and  without  heeMike  pro- 
jections. 

While  the  great  shortness  of  the  lower  leg  is  a  Salamandrine  peculiarity,  the 
length  .uid  slender ness  of  the  digits  are  quite  Lacertian.      The  leg  being 
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extended  backward,  the  exterior  or  first  digit  is  shortest,  and  a  little  less  than 
the  second.  This  is  equal  to  two  and  one-half  phalanges  of  the  fifth  (reckoning 
from  its  base)  or  the  proximal  pair  of  phalanges  of  the  fourth.  The  fifth  is  a 
little  shorter  than  the  third,  which  is  scarcely  equal  to  the  three  proximal 
phalanges  of  the  fourth.  The  number  of  phalanges  3 — 3—4 — 5 — 4:  among 
the  Salamanders  the  last  two  numbers  arc  usually  4 — 3.  They  are  without 
condyles,  but  exhibit  one  or  two  emarginations  at  their  articulating  surfaces. 
The  length  of  the  basal  phalanx  of  the  first  digit  is  two-thirds  that  of  the  second ; 
the  latter  equals  that  of  the  fifth  and  the  second  phalanx  of  the  fourth ;  these 
are  very  little  shorter  than  the  basal  of  the  third  and  fourth.  The  terminal 
phalanges  are  elongate  acute,  those  of  the  first  and  fourth  slightly  curved. 
They  arc  much  less  obtuse  than  in  Salamanders,  and  the  animal  has  probably 
had  weak  claws;  of  these  no  trace  remains. 

A  few  traces  indicate  that  the  dermal  integument  was  covered,  on  the  ante- 
rior part  of  the  body,  at  least,  with  small  and  sub-granular  scales.  There  have 
been  abdounnal  scales  arranged  in  narrow  imbricate  series,  directed  inward  and 
posteriorly.  Traces  of  plates  are  wanti^ig,  excepting  a  small  fragment  lying 
beside  the  cervical  vertebr». 

The  length  of  this  species  from  the  sacral  centre  to  the  interscapular  region 
was  13  lines ;  from  the  latter  point  to  the  end  of  the  muEzlc,  12  line^;  to  the 
occipital  border,  4-5  lines.  Longitudinal  diameter  of  orbit,  3  lines;  frontal 
breadth,  2  lines;  from  border  of  orbit  to  border  of  nostril,  1-5  lines;  breadth 
of  cranial  table,  3-75  lines.  Length  of  humerus,  3  lines;  of  femur,  3-6  lines; 
of  tibia,  2-3  lines;  of  fifth  digit,  2-75  lines;  of  fourth.  4-2  lines;  of  first,  1-8 
linc^<.     The  portion  of  the  tail  preserved  Dieasures  5-2  lines. 

If  wc  compare  the  peculiarities  of  this  genus  with  those  of  the  Bafrachia  of 
the  same  period,  we  find  it  to  be  distinguished,  independently  of  the  ordinal 
characters,  from  such  genera  as  Osteophorus,  Melosaurus  Sclerocrphalus,  Xestor- 
rht/tia»,  Baphetes  and  Brachf/oj)s,  by  the  absence  of  the  sculpturing  of  the  cranial 
bones,  the  luck  of  dermal  shields,  characteristic  of  most  of  these,  and  by  the 
presence  of  cranial  and  palpebral  scales..    The  crania  of  the  first  genera  are 
much  mure  elongate,  and  imitate  those  of  some  CrocoilUia,     Similar  differences 
exist  between  the  Illinois  Batrachian  and  Doicfrerpetrm,  Owen ;  the  latter  pos- 
sesses, also,  a  double  row  of  teeth.     Ifyiimomus^  Dawson,  supposed  to  possess 
Lavvrtilian  affinities,  exhibits  ribs  and  biconcave  vertebrae.     The  ribs  of  Teler- 
peton  will  distinguish  it  also.     The  only  genus  as  yet  known  to  approach  closely 
that  under  consideration  has  been  described  by  Prof.  J.  Wyman  under  the 
name  of  Raniceps.*     This  animal  is  only  known  from  a  study  of  the  inferior 
aspect  of  a  portion  of  the  skeleton  ;  nevertheless  it  is  certainly  different,  being 


*  Sillimun'8  Joarnal  Sci.  Arts,  1858,  p.  158. 
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Dearly  double  tbe  size,  and  having  relatively  longer  and  stronger  anterior  limbs. 
The  angles  of  tbe  mandible  appear  to  bave  been  considerably  more  ineurved 
tbac  in  tbe  Illinois  species.  Tbey  may  bave  belonged  to  tbe  same  genus;  in 
that  case  tbe  name  bere  given  will  not  prove  superfluous,  as  tbe  older  appella- 
tion was  previously  applied  to  a  genus  of  Gadid  fisbes. 

The  name  Amphibamus  grandiceps  has  reference,  first,  to  its  two  modes  of 
progression  ;  its  flattened  oar-like  tail  enabled  it  to  swim  in  tbe  waters  of  tbe 
swamps  of  tbe  coal  period,  and  it-s  elongate,  clawed  digiU  indicate  ambulatory 
power;  perhaps  it  climbed  upon  tbe  low  limbs  of  tbe  SigiUarisR  that  rose  above 
the  water.  Tbe  animal  was  most  probably  nocturnal  in  its  habits.  The  humors 
of  tbe  eye  could  not  have  escaped  far  beyond  their  natural  envelopes,  so  that 
the  subsequently  formed  limestone  has  been  hardened,  and  so  fractured  in 
nearly  tbe  form  of  tbe  ball.  On  tbe  fractured  surface,  below  and  under-  the 
remaining  palpebral  scales,  tbe  mineral  is  distinctly  blackened,  as  by  i^iepig- 
mentum  nigrum;  below  tbe  margin  of  tbe  lid  this  is  intenrupted  by  a  discoid 
spot  of  tbe  form  and  dimensions  of  an  iris,  which  presents  a  median  lenticular 
Yaeuity,  again  revealing  the  pigment,  obviously  the  vertical  pupil  of  a  nocturnal 
animal.  Tbe  preservation  of  tbe  outline  of  color  is  certainly  remarkable  in  a 
specimen  of  such  great  antiquity.  A  somewhat  parallel  case  occurs  in  the 
preservation  of  the  ink-bags  of  the  Sepise;  but  these  do  not  date  further  back 
than  the  Jurassic.  These  appearances  can  not  be  explained  on  any  supposition 
of  accidental  production. 
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SECTION  II. 

DESCRIPTIONS  OF  INYERTEBRATES  FROM  THE  CARBONIF- 
EROUS SYSTEM. 

Bt  F.  B.  HSEE  and  a.  H.  WORTHKN. 


INVERTEBRATE  FOSSILS  OF  THE  KINDERHOOK  GROUP. 


PROTOZOA. 

SPONai-E. 

PETROSPONOIA. 
Genus  SPHENOPOTERIUM,  M.  and  W. 

[<r^y,  a  widge ;  Tzu-rr^fnov^  a  drinking  cup.] 
t^kenopoterium^  Mkek  and  Wo'rthbn,  Oct.,  I860.     Pro.  Acad.  Nat.  Sci.,  Philad.,  p.  447. 

More  or  less  cuneate,  or  irregularly  subturbinate,  with  a  few 
rounded  cells  or  cup-like  cavities,  opening  upwards,  or  in  part, 
somewhat  laterally.  Substance  comparatively  dense,  and  per- 
forated by  irregular  pores  or  small  canals.  Walls  of  cells  with 
more  or  less  obscure  vertical  striae  within.  External  surface 
marked  by  fine  irregular,  anastomosing,  somewhat  granular 
striae. 

In  first  proposing  the  above  generic  name  for  the  reception  of  a  species  of 
this  group  from  the  Keokuk  limestone,  we  supposed  the  obscure  striao  seen 
within  the  cells  might  be  the  remains  of  rudimentary  septa,  and  hence  regarded 
it  aB  most  probably  a  coral.  On  taking  up  the  group  for  more  careful  study  at 
t  later  date,  and  comparing  the  several  known  species  with  various  groups  of 
eoralsy  with  the  view  of  determining  the  affinities  of  the  genus,  we  were  unable 
to  find  any  section  of  corals  apparently  bearing  even  remote  relations  to  it,  and 
sent  specimens  of  the  typical  species  to  I^rof.  A.  E.  Vcrrill,  of  Yale  College, 
who  has  devoted  especial  attention  to  the  corals,  with  the  request  that  he 
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should  give  as  some  suggestions  respecting  its  affinities.  From  as  careful  an 
examination  as  could  be  made  without  preparing  sections  for  the  microscope, 
Prof.  Verrill  writes  that  he  thinks  it  most  probably  a  sponge,  and  not  a  coral, 
which  view  we  have  adopted  on  his  authority.  Prof.  Y.  says  he  is  not  ac- 
quainted with  any  nearly  allied  genus,  but  that  it  b  remotely  allied  to  some  of 
the  Jurassic  forms. 

So  far  as  known  at  present,  the  range  of  this  genus  is  from  the  Kinderhook 
division  of  the  Subcarboniferous  series  to  the  Chester  limestone  of  the  same. 


Sphenopoterium  enorme,  M.  and  W. 

PI.  14,  Fig.  la,  16. 

Sphenopoterium  enorme,  Mibk  and  Worthbn,  Oct.,  1860.     Proceed.  Acad.  Nat.  Sci., 
Philad.  p.  448. 

Small,  sub-globose  or  obtusely  subturbinate ;  irregularly 
rounded  and  apparently  retaining  remains  of  a  scar  of  attach- 
ment at  the  base.  Cells  four  or  more,  rounded,  conical,  of 
moderate  depth,  and  rather  irregularly  disposed.  Surface 
striae,  rather  distinct,  and  broken  up  into  irregular  granules. 
Length  or  height,  about  0.48  inch;  greatest  transverse  diam- 
eter, about  0.43;  breadth  of  cells,  near  0.18  inch. 

Locality  and  position :  Rockford,  Indiana,  Gonialite  bed,  of  the  Kinderhook 
group,  Subcarboniferous  series.     Also,  in  same  horizon  at  Clarksyille,  Missouri. 

Sphenopoterium  enorme,  var.  depressum. 

PI.  14,  Fig.  2fl,  2  6. 

• 

This  form  may  possibly  belong  to  a  distinct  species,  but  with 
the  specimens  we  have  yet  seen,  for  comparison,  we  are  inclined 
to  regard  it  as  only  a  variety  of  the  last.  It  differs  mainly  in 
being  more  depressed,  and  in  having  its  base  flattened,  or 
truncate  instead  of  irregularly  conical.  Its  cells  are  also  more 
regularly  disposed  in  a  quadrangle,  and  more  nearly  on  a  plane. 

Locality  and  position:    Salt  Lick  Point,  Monroe  county,  IllinoiB,  in  same 
position  as  last. 
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RADIATA. 

EOHINODBRMATA, 

GRINOIDEA. 
Genus  ACTINOCRINUS,  Miller. 

8ynon, — Aetinocrinitea^  Miller,  1821.     Nat.  His.  Crinoidea. 

Aetinocrinut^  Aoassiz,  1835.     Mem.  Soc.  Sci.  Neucbat.|  1, 

MeloeriniteSf  (sp.),  Goldf.,  1839.     Act.  Nat.  Curios.,  XIX;  (not  1826  Petref. 

Germ.  1,  p.  197.) 
Melocrinusy  (sp.),  Bronn,  1848.     Norn.  Palsont.  1,  p.  719;  (not  Ag.  1835.) 
AbracrinuSf  d'Orbignt,  1850.     Palacont.  Stratigr.  1,  p.  156. 
Conoerinutj  Troost,  1850.  List  Crin.  Tenn.  Proc.  Am.  Ass.,  Cambridge,  p.  60. 
BatoerinuSf  Cassedat,  1854.     Zeitschr.  Deatsch.  Geol.  Gessellsch,  VI,  p.  237. 
Erttmoerinua^  Lyon  and  Cassedat,  1859.    Am.  Jour.  Sci.,  (2),  Vol.  XXVIII, 

p.  241. 
AlloprosalloerinuSj  Lton  and  Cassedat,  1860.     Am.  Acad.  Arts  and  Sci.,  Vol. 

V,  p.  29. 
UperoerinuSf  Meek  and  Worthen,  Aug.,  1865.  Pro.  Ac.  Nat.  Sci.,  Philad.,  p.  153. 

*  Otnerie  Formula. — 

Basal  pieces,  3. 

Subradials,  0. 

Radials,  3-|-5. 

Secondary  do.,  0  to  1  or  2-}' 10.     (Sometimes  1  in  3  rajs,  and  2  in  each  of 

the  others. 
Interradials,  1  to  13,  or  more. 

Anal  pieces,  3  to  15,  or  more ;  the  first  one  resting  on  the  base. 
Opening  of  summit,  sub-central  or  central — with  or  without  a  proboscis. 
Arms,  12  to  30,  or  more. 
Column,  round,  with  a  cylindrical  or  more  or  less  pentagonal  cavity. 

Body,  when  divested  of  the  arms  and  column,  presenting 
every  diversity  of  form,  from  sub-globose  to  fusiform,  conic, 
8ub-discoid,  wheel-shaped,  pyriform,  etc.  The  three  basal  pieces 
are  arranged  so  as  to  form  a  flattened  hexagonal  disc,  or  a 
more  or  less  elevated  cup.     Of  the  five  first  radial  pieces,  three 

*  It  is  yery  probable  that  at  least  a  part  of  the  characters  generally  expressed  in 
what  are  now  called  the  generic  formulae  of  Crinoids,  will  be  found  to  be  rather  family 
characters  than  generic. 
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are  generally  hexagonal,  and  rest  upon  the  truncated  upper 
side  of  the  basal  piece,  while  the  other  two  are  heptagonal, 
and  rest  upon  the  base  so  as  to  occupy  more  or  less  defined  re- 
treating angles  or  notches  at  the  sutures  dividing  the  basal 
pieces.  Second  primy  radials  hexagonal,  pentagonal  or  quad- 
rangular; while  the  third,  upon  which  the  first  bifurcation 
takes  place,  are  pentagonal,  hexagonal,  or  heptagonal.  The 
secondary  radial  pieces,  which  are  sometimes,  though  rarely, 
wanting,  usually  vary  from  one  to  two  in  each  division  of  each 
ray,  and  support  the  brachial  pieces,  excepting  where  other 
divisions  take  place  upon  iniervening  pieces. 

Anal  plates  varying  in  number  in  the  different  species ;  the 
first  being  usually  nearly  or  quite  as  large  as  the  first  radials, 
with  which  it  also  corresponds  in  resting  directly  down  upon 
the  basal  pieces.  Interradials  equally  variable  in  number,  ac- 
cording to  the  species,  and  to  some  extent  in  difierent  individ- 
uals of  the  same  species ;  the  first  is  nearly  always  larger  than 
the  others,  and  rests  between  the  superior  lateral  sloping  sides 
of  the  first  radial  pieces. 

Arms  varying  in  number  from  twelve  to  thirty  or  more,  and 
with  rare  exceptions  all  simple  after  becoming  free; — always 
composed,  excepting  at  their  bases,  each  of  a  double  series  of 
small  interlocking  pieces,  which  support  tentacles  along  their 
inner  sides. 

Vault  composed  of  variously  formed  pieces,  sometimes  in 
part  swelling  out  into  more  or  less  prominent  nodes^  or  even 
short  spine-like  projections,  either  terminating  in-  a  slender, 
more  or  less  elongated,  sub-central  proboscis,  having  the  open- 
ing at  its  summit,  or  with  a  simple  sub-central  opening,  with- 
out a  proboscis. 

Surface  of  body  plates  ornamented  with  radiating  costs^ 
nodes  or  granules,  or  sometimes  nearly  or  quite  smooth. 

As  in  other  allied  types,  the  visceral  cavity  is  known  to 
have  been  (in  some  species  at  least)  provided  with  a  curious 
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convoluted  plate,  connected  with  the  digestive  apparatus.  For 
an  illustration  of  this  organ,  as  seen  in  the  genus  Strotocnnusy 
aee  a  wood  cut  given  in  another  part  of  this  volume,  in  connec- 
tion with  the  description  of  that  genus. 

The  fore^ing  description  is  drawn  np  so  as  to  exclude  some  types  usually  in- 
cluded in  this  genus,  but  which,  we  think,  should  be  separated  as  distinct 
genera.  Even  as  here  defined,  however,  it  is  susceptible  of  division  into  several 
flections  and  subordinate  groups,  as  follows : 

t«   ACnrilVOCKITflTSf  MiLLKB,  (proper.) 

a. — Qroaps  of  arm  bases,  forming  five  distinctly  separated  prominent  lobes,  some- 
times including  the  adjacent  parts,  in  to  the  third  primary  radial  pieces; 
second  primlary  radials  nearly  always  hexagonal ;  vault  provided  with  an 
elongated  sub-central  proboscis,  with  the  opening  at  its  summit ;  body 
plates  generally  ornamented  with  radiating  <>ost8e. 
Actinoerintu triacontadaetyltu,  Miller;  A.  donatus^  A.  stellaris  find  A.  armatutj 
DB  KoNlNCK ;  A.  Lowii^  Hall  ;  A.  eoneinnus  and  A.  multiradiatusy  Suumard? 

b, — Differs  from  the  above  in  having  the  arm  bases  not  projecting  in  lobes,  and 
mnch  less  distinctly  in  groups,  or  sometimes  forming  a  nearly  continuous 
series. 
A.  proboieidialiSf  A.  elaruty  A.  sezarmatus,  A.  coatatus  and  A.  multibraehiatut, 
Hall;  a.  Hurdianus,  McGhbsnby  ;  A.  polydaetylut^  Miller,  etc. 

e. — Agrees  with  the  last,  excepting  in  having  the  sub-central  opening  of  the  vault 
simple  or  without  a  proboscis.* 
Actinocrinus  omaitUj  A.  eancellatua  and  A,  ventrieoiusj  Hall;  A,  tubventrieottUy 
McChesnev. 

*  We  are  in  considerable  doubt  in  regard  to  the  nature  and  importance  of  the  dif- 
fBr«iic«  between  species  with  a  simple  opening,  near  the  centre  of  the  summit,  and 
those  provided  with  an  elongated  central  or  subcentral  proboscis,  with  the  opening 
at  its  extremity.  At  one  time  we  were  inclined  to  think  this  a  character  of  considerable 
importance,  indicating  fundamental  differences  in  the  structure  of  the  animal ;  but 
the  fact  that  we  find  this  difference  occurring  in  various  genera  of  palseozoic  crinoids, 
even  after  being  carefully  restricted  and  grouped  upon  all  other  characters,  has  led  us 
to  doubt  its  value  as  a  generic  distinction,  and  even  to  suspect  that  it  might  have  been 
in  some  cases  a  sexual  difference,  since  the  Echinodermata  are  known  to  have  the  sexes 
diiiinct.  Yet  the  specific  relations  of  the  forms  thus  distinguished  do  not  seem  to 
sustain  this  supposition ;  while  the  well-known  fact  that  the  reproductive  organs  in 
the  receqt  Crinoidea  are  not  located  within  the  body,  but  on  the  tentacles  of  the 
arms,  renders  it  very  improbable  that  the  presence  or  absence  of  a  proboscis  could 
have  depended  upon  the  sex  of  the  animal.  In  a  few  rare  cases  species  like  Aetinocri' 
MM  obUttUf  Hall,  which  have  a  very  slender  proboscis,  seem  to  have  had  that  appen- 
dage sometimes  accidentally  broken  away,  during  the  life  of  the  animal,  so  that  the 
(iractored  edg^s  of  its  base  become  absorbed  and  round  in  such  a  manner  as  to  present 
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2*    BATOCRINITS^  Cassxdat— (J^efmoen'fitM^  LtohI) 

a. — Arm  bases  not  separated  into  groups  or  projecting  as  lobes,  but  forming  a 
nearly  or  quite  continuous  series  all  around  ;  body  basin-shaped  below  the 
arms  and  about  as  prominent  as  the  vault ;  second  primary  radial  pieces 
almost  invariably  quadrangular,  and  generally  wider  than  long ;  body 
plates  often  tumid,  but  never  marked  with  radiatin'g  costs ;  proboscis  well 
developed. 
Actinocrinut  (Batoerinua)  icosidaetylus  and  A.  (B.)  irrtgularif,  Cassedat  ;  A, 
elypeatuty  A.  formosusj  A.  tequalis  and  A.  diteoidetUj  Hall,  etc. 

b. — {Alloprotalloerinusj  Lyon  and  Cab&ed AY=^Conoerinutj  Troost.)     Only  differs 
from  Batocrinut  proper  in  being  flat  below  the  arm  bases.*. 
A.  eonievs  and  A.  depressusj  Lton  and  Cassbday  ;  A.  eueonuSf  M.  and  W. 

c, — (  Uperocrinut,  M.  and  W.)     Differs  from  Batocrintu  proper  in  having  the  body 
below  the  arms  very  narrow,  and  drawn  out  so  as  to  form  a  kind  of  handle 
to  the  upper  part. 
Actinocrinut  pyriformit^  Shumard  ;  A.  pistillus  and  A. piaiilli/ormiSf  M.  and  W. 

d. — Differs  from  Batocrinut  proper  in  being  sub-globose,  or  depressed  so  as  to 
become  wheel-shaped  ;  also,  in  having  its  body  plates  less  tumid  or  quite 
even,  and  the  base  more  roUnded ;  very  rarely  with  the  interradial  spaces 
emarginated,  so  as  to  give  a  stellated  outline,  as  seen  from  above  or  below. 
Actinocrinut  rotundatut^  Shumard  ;  A.  «tiiit7t>,  A.  inomatusj  A.  biturbinatuty 
A.  tinuatut  and  A,  planodiacutj  Hall;  A.  Chrittyi^  Shumard;  A,  mqui' 
brachiatat  and  A.  Jlayeri,  McChbsney  ;  and  A.  cuteritcut,  M.  and  W. 

We  are  very  much  inclined  to  the  opinion  that  the  BcUocrinus  group  should 
stand  as  a  distinct  genus,  but  as  it  seems  to  shade  into  Actinocrinus  proper, 
through  section  6  of  that  genus,  and  palooontologists  have  generaHy  included  it, 
we  have  concluded  to  phice  it,  for  the  present,  as  a  section,  under  Actinocrinus, 
It  is  worthy  of  note,  however,  that  it  is  an  American  group,  and  is  apparently 
confined  to  the  Sub-carboniferous  rocks.  It  includes,  as  we  have  defined  it,  a 
rather  wide  range  of  forms,  some  of  which,  like  our  A.  cuteriscusj  if  compared 
without  the  intermediate  links,  would  seem  to  be  very  distinct  from  the  typical 
species ;  and  yet  such  forms  shade,  by  easy  gradations,  through  A,  mquibrachi- 
atuSf  McChesney,  A.  Christyi,  and  various  less  depressed  species,  into  A,  rotun- 
datu$y  and  so  on  through  the  whole  series,  so  that  there  seems  to  be  no  suffi- 
ciently defined  break  to  warrant  the  division  of  the  group  even  into  well  marked 
sub-genera. 

The  genus  AcHnocrin'ttB,  as  we  have  defined  it,  is  readily  distinguished  from 
our  SteganocrintiSy  by  the  remarkable,  greatly  extended,  free,  covered  rays  of 

exactly  the  appearance  of  a  naturally  simple  opening,  without  any  traces  of  a  probos- 
cis. This  we  believe  to  be  the  case  with  the  specimen  of  A.  Hayeri,  figured  by 
McChesney.  That  the  difference  alluded  to,  however,  could  have  been  thus  produced 
in  the  typical  Aclinocrini^  in  Strotocrinut  and  various  other  genera,  no  one  would  for 
a  moment  believe,  after  examining  good  species. 
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that  type;  and  from  onr  Strotocrinus,  by  the  curious  expansion  of  the  summit 
of  the  latter,  formed  by  the  numerous  divisions  of  the  rays  (with  their  inter- 
mediate pieces),  between  the  third  primary  radials  and  the  free  arms.  From 
Amphoracrimis  and  AgaricocrinuSj  it  is  easily  distinguished  by  the  lateral  open- 
ing of  the  summit,  and  general  physiognomy  of  these  types.  From  Megisto- 
crtntw,  as  properly  resticted,  it  can  in'  most  cases,  be  distinguished  by  the 
position  and  nature  of  the  opening  of  the  summit,  as  well  as  by  the  mode  of 
dlTision  of  the  rays  previous  to  giving  off  the  free  arms,  and  by  differences  in 
the  general  physiognomy  of  the  entire  body.  From  Macrostylocrinus^  Hall, 
(CytocrmtM,  Roemer),  it  is  distinguished  by  the  having  its  first  anal  plate  rest- 
ing down  upon  the  base.  From  Saccocrtnus,  with  which  it  agrees  in  the 
number  and  arrangement  of  its  basal,  primary  radial,  and  interradial  plates,  it 
differs  in  the  irregular  manner  of  the  divisions  of  the  rays,  and  the  disposition 
of  their  pieces,  between  the  third  radials  and  the  base  of  the  free  arms  in  that 
genus. 

H.  M.  de  Koninck  and  Lehon,  in  their  valuable  work  on  the  Crinoxdea  of 
the  Carboniferous  rocks  of  Belgium,  express  the  opinion  that  the  genus  Actino- 
crmus  is  confined  to  the  Carboniferous  system.  In  this  country,  however,  we 
have  evidence  of  its  existence  as  early  as  during  the  deposition  of  the  Upper 
Silurian  rocks;  several  species  are  also  known  in  our  Devonian  series.  It  was 
flnring  the  Subcarboniferous  epoch,  however,  that  it  attained  its  greatest  devel- 
ment,  particularly  while  the  Burlington  limestone  was  forming.  We  know  of 
no  species  of  the  genus  higher  in  the  series  than  the  St.  Louis  limestone,  and 
the  only  two  species  yet  found  in  that  rock,  belong  to  the  Batocrinus  division. 


Subgenus  BATOCRINUS,  Casseday. 

Sbc.  c.  (UPEROCRINUS,  M.  and  W.) 

AcTiNOCRiNus  piSTiLUFORMis,  M.  and  W. 

PI.  14,  Fig.  8. 

AeHnoerinut  pyriformi*,  var.  ni</i>,  Meek  and  Wobthen,  June,  18G1.  Proceedings 
Acad.  Nat.  Sci.  Philad.,  p.  131 ;  -(not  A.  piriformis ^  Shumard,  Geol.  Report  Mis- 
Bouri,  p.  192,  1855  ;  nor  A.  rudis^  Hall,  Sup.  Iowa  Report,  p.  33, 1860.) 

AeHnocrinui pitiilli/ormis,  M.  and  W.,  Aug.,  1865.    Pro.  Acad.  Nat.  Sci.  Philad.,  p.  153. 

Body,  exclusive  of  the  proboscis,  pyriform,  being  very  nar- 
row and  apparently  cylindrical  from  the  base  to  the  top  of  the 
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third  radial  plates,  above  which  the  secondary  radial,  and 
brachial  pieces,  curve  abruptly  outwards  to  the  base  of  the 
arms,  so  as  to  form,  with  the  ventricose  summit,  a  much  ex- 
panded visceral  cavity,  entirely  above  the  basal  and  primary 
radial  plates. 

Base  unknown;  first  radials  unknown,  excepting  from  some 
remaining  portions  of  their  upper  ends,  which  show  that  they 
are  comparatively  large.  Second  radials  very  small,  a  little 
wider  than  long,  (those  seen)  irregularly  pentagonal  in  form, 
one  of  the  Rides  being  much  shorter  than  the  others.  Third 
radials  as  long  as  the  first,  and  nearly  one-third  wider;  the 
only  two  visible  in  our  specimen  hexigonal  in  form,  and  each 
supporting  on  its  superior  sloping  sides  two  secondary  radials 
of  about  its  own  size.  Each  of  these  is  surmounted  by  a  some- 
what larger  second  secondary  radial,  which  in  its  turn  supports 
two  first  brachial  pieces,  each  of  which  is  succeeded  by  a  sec- 
ond, from  which  the  free  arms  are  given  off.  The  two  serieg 
of  secondary  radials,  and  the  four  series  of  brachial  pieces  in 
each  ray,  coming  in  contact  laterally,  leave  no  room  for  inter- 
axillary  and  interbrachial  pieces.  Interradial  plates  two  or 
three,  the  first  being  about  the  same  size  as  the  second  radials, 
and  hexagonal  or  heptagonal  in  form.  Above  this  there  is  one 
or  two  small  pieces  of  variable  size  and  form,  over  which  the 
secondary  radials,  and  the  lateral  series  of  brachial  pieces  of 
the  rays  on  each  side,  connect  all  the  way  up  to  the  free  arms, 
in  such  a  manner  as  to  leave  no  spaces  for  interradials,  above 
those  just  described.     (Anal  plates  unknown.) 

Dome  hemispherical,  composed  of  pentagonal,  hexagonal 
and  heptagonal  plates  of  nearly  uniform  size,  each  of  which  is 
provided  with  a  spine-like  tubercle.  Proboscis  central,  or 
nearly  so.  Arm  openings  twenty.  Surface  smooth  or  obscure- 
ly graulose;  small  rather  pointed  tubercles  are  also  seen  on 
the  second  and  third  radial  plates,  first  interradials^  and  first 
secondary  radials. 
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In  first  describing  this  species,  we  regarded  it  as  a  variety  of  A.  p^rt/ormis, 
Shomard,  for  which  we  proposed  the  name  rudu,  not  being  aware  at  that  time 
that  Prof.  Hall  had  used  that  name  for  another  species  in  his  Supplement  to 
the  Iowa  Eeport.  Later  comparisons,  however,  led  us  to  the  conclusion  that  it 
is  specifically  distinct  from  Dr.  Shumard's  A. pyn/ormisj  and  as  the  name  A. 
rudit  could  not  be  retained  for  it,  we  proposed  to  call  it  A,  pistiUiformU,  It 
difbn  from  A.  pyriformis^  Shumard,  in  the  subspiniferous  character  of  its 
plates,  and  in  the  possession  of  only  two  or  three  interradial  plates,  instead  of 
six  in  each  interradial  space.  It  also  differs  in  having  a  more  ventricose 
dome,  while  the  inferior  half  of  its  body  is  more  abruptly  contracted  below  the 
arms. 

Locality  and  position:  Salt-Lick  Point,  Marion  county,  Illinois;  Kinderhook 
group,  of  the  Subcarboniferous  series. 


MOLLUSOA. 

BRAOHIOPODA. 

Gekus  RHYNCHONELLA,  Fischer,  1809. 

(Mem.  Soc.  Imp.,  Moscoa,  ii.) 

Rynghonella  missouriensis,  Shumard. 

PI.  14,  Fig.  4  a,  46. 

RkynckoneUa  Miuourienzit^  Shumard,  1855.     2d  Ann.  Rep.  Geol.  Sarvej  Missoari,  p. 
204,  pi.  G,  fig.  5  a. 

Shell  subtrigonal,  subglobose  or  moderately  gibbous ;  late- 
ral margins  rounded;  front  somewhat  truncated,  or  a  little 
sinuous  in  outline ;  postero-lateral  margins  converging  to  the 
beaks  at  an  angle  of  about  114®.  Dorsal  valve  more  convex 
than  the  other,  sometimes  very  gibbous,  mesial  elevation  rather 
obscure,  rarely  extending  beyond  the  middle  of  the  valve, 
occupied  by  from  two  to  three  (rarely  four)  rounded  plica- 
tions, which  generally  become  obsolete  near  the  middle  of  the 
valve ;  anterior  margins  on  each  side  of  the  mesial  ridge  pro- 
vided with  one  or  two  obscure  plications ;  beak  not  prominent. 
Ventral  valve  moderately  convex  in  the  umbonal  and  antero- 
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lateral  regions,  and  depressed  in  the  middle  towards  the  front, 
so  as  to  form  a  rather  broad,  rounded,  moderately  deep  sinus, 
occupied  by  from  one  to  three  obscure  rounded  plications,  usu- 
ally not  extending  up  to  the  middle  of  the  valve ;  front  curv- 
ing down  and  more  or  less  produced  in  the  middle,  in  the  form 
of  a  semicircular  or  subquadrate  projection,  fitting  into  a  cor- 
responding sinus  in  the  margin  of  the  other  valve;  antero- 
lateral margins  each  occupied  by  two  obscure,  usually  short, 
rounded  plications;  beak  short,  small,  and  closely  incurved 
upon  that  of  the  other  valve.  Surface  apparently  smooth,  or 
having  only  a  few  subimbricating  marks  of  growth  near  the 
front,  but  showing  under  a  lens  traces  of  exceedingly  fine, 
nearly  obsolete,  radiating  striae,  which  are  also  visible  on  the 
laminae  of  partly  exfoliated  specimens.  Length  (of  a  gibbous 
specimen),  0.50  inch;  breadth,  0.56  inch;  convexity,  8.40  inch. 

This  shell  varies  considerably  in  form,  and  in  the  distinctness  of  its  plica- 
tions, some  individuals  being  much  more  gibbous  than  others;  while  in  some 
examples  (particularly  young  shells)  the  plications  are  almost  entirely  obso- 
lete, and  in  others  more  distinctly  defined,  and  extending  farther  up  towards 
the  beaks.  The  obscure,  minute,  radiating  striae,  mentioned  above,  seem  to  be 
produced  by  the  fibrous  structure  of  the  shell,  rather  than  by  true  surface  mark- 
ings, since  they  are  visible  on  all  the  laminse  of  exfoliating  specimens.  On 
protected  portions  of  well  preserved  specimens,  we  have  also  thought  we  could 
sometimes  see  traces  of  minute,  concentric  striae,  by  the  aid  of  a  good  lens. 

We  are  not  quite  sure  Dr.  Shumard  is  right  in  regarding  figure  56  and  5  c, 
plate  C,  of  the  Missouri  report,  cited  above,  as  a  variety  of  this  species,  since 
we  have  not  seen  all  the  intermediate  gradations  connecting  these  forms. 

Afler  a  careful  comparison  of  the  shell  under  consideration,  with  a  fine  series 

of  Rhynchonella  reniformis  and  R.  pugnus,  sent  by  Mr.  Davidson,  from  the 

Carboniferous  limestone  of  England  and  Ireland,  it  seems  to  us  that  it  will  be 

difficult,  if  not  impossible,  to  distinguish  it  from  certain  varieties  of  both  of 

these  forms,  which  are  themselves  regarded  by. some  authors  as  only  varieties  of 

one  species. 

LocaUty  and  position  :  Ilockford,  Indiana,  in  the  Goniatite  bed  of  the  Kin- 

derhook  group,  Subcarboniferous  series;  also  at  the  same  horizon  at  Chouteau 

Springs,  and  numerous  other  localities  in  Missouri. 
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Genus  SPIRIFER,  Sowerby,  1815. 

(Mineral  Coch.,  ii,  p.  42.) 

Subgenus  MARTINIA,  McCoy. 

Mvtinia,  McCot,  1844.     Garb.  Foss.  Ireland,  p.  139. 

Amboc€elia,  Hall,  1860.     Thirteenth  Ann.  Report  Regents  Univ.,  N.  Y.,  p.  71. 

Spirifer  cooperensis,  Swallow. 

PI.  14,  Fig.  5  a,  5  6. 

Spirifer  Cooperensitj  Swallow,  1860.     Trans.  St.  Louis  Acad.  Sci.,  Vol.  1,  p.  643. 

Spirifer  temiplicata^  Hall?  Dec,  1860.     Thirteenth  Ann.  Report  of  the  Regents  Univ. 
N.  Y.,  p.  111. 

Shell  small,  transversely  subelliptical,  gibbous,  greatest 
breadth  generally  a  little  above  the  middle;  lateral  margins 
rounded,  converging  somewhat  towards  the  front,  which  is  sub- 
truncate  or  slightly  sinuous  m  the  middle ;  hinge  considerably 
shorter  than  the  breadth  of  the  shell,  rounded  at  the  extremi- 
ties. Dorsal  valve  depressed-convex,  provided  with  a  low, 
scarcely  defined  mesial  elevation,  on  each  side  of  which  are 
two  or  three  depressed;  rounded,  obscure  plications,  rarely 
traceable  to  the  umbo;  beak  nearly  obsolete,  or  very  small, 
and  scarcely  distinct  from  the  cardinal  margin ;  area  small,  not 
incurved.  Ventral  valve  considerably  more  gibbous  than  the 
other,  provided  with  a  moderately  distinct  shallow  mesial  sinus, 
which  commences  very  narrow  near  the  beak,  and  widens 
rather  rapidly  to  the  front,  its  deepest  part  being  along  the 
middle;  lateral  slopes  on  each  side  of  the  sinus,  having  three 
or  four  very  obscure,  depressed  plications,  similar  to  those  on 
the  other  valve ;  beak  prominent,  distinctly  incurved  beyond 
the  hinge  line ;  area  small,  triangular,  arching  back  over  the 
hinge,  moderately  well  defined;  foramen  triangular,  nearly  as 
wide  at  the  hinge  line  as  on  each  side,  apparently  always  open. 
Surface   having  a   few   subimbricating   concentric    marks  of 
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growth,  and  showing,  under  a  magnifier,  indistinct  granula- 
tions. Some  specimens  have  faint  indications  of  two  plica- 
tions within  the  ventral  sinus.  Length,  0.38  inch;  breadth, 
0.35  inch ;  .convexity,  0.26  inch. 

As  remarked  by  Prof.  Swallow,  this  species  resembles  S.  lineatusj  Martin 
(sp.),  but  differs  materially  in  the  possession  of  obscure  radiating  plications, 
and  in  being  more  distinctly  inequivalve.  Young  specimens  also  resemble 
somewhat  S.  Urei,  Fleming,*  but  they  may  always  be  readily  distinguished 
from  that  shell  by  their  plications. 

Locality  and  position:  Same  as  last. 

LAMELLIBRANOHIATA. 

GfiNUS  CARDIOPSIS,  M.  and  W. 

Cardicpsitf  Meek  and  Worthen,  June,  1861.    Proceed.  Acad.  Nat.  Sci.,  Philad.,  p.  144. 

Shell  equivalve,  somewhat  inequilateral,  very  slightly  ob- 
lique, ovate  or  cordiform,  entirely  closed ;  beaks  rather  eleva- 
ted, distinctly  incurved  and  directed  towards  the  anterior  side; 
surface  marked  by  radiating  striaB  or  costaa ;  cardinal  margin 
short  and  rounding  into  the  posterior  border;  hinge  provided 
with  one  or  two  distinct  anterior  teeth  in  each  valve,  near  the 
beaks.     (Ligament  and  muscular  impressions  unknown.) 

In  first  describing  the  species  we  regard  as  the  type  of  this  genus,  we  placed 
it  provisionally  in  the  genus  Cardiomorpha^  de  Koninck,  stating  at  the  same 
time  that  we  suspected  it  to  be  gcnerically  distinct.  Prof.  Hall  has  since  de- 
scribed the  same  species,  from  the  same  locality,  in  the  Thirteenth  Annual 
Report  of  the  Regents  of  the  University  of  New  York,  under  the  name  of 
Megamhonia  Lt/oni,i[  and  mentions  the  presence  of  two  strong  anterior  teeth  in 
the  hinge  of  one  valve.     On  clearing  away  the  matrix  from  the  hinge  of  one 

*  Mr.  Thomas  Davidson,  of  London,  after  a  careful  comparison  of  specimens  from 
Illinois,  states  that  he  regards  Amboecelia  gemmula  of  McChcsney,  (which  had  been  pre- 
viously described  bj  Dr.  Shumard,  in  the  Missouri  Report,  under  the  name  of  Spiri/er 
planoeonvezu9)f  as  identical  with  Spirifer  Urei  of  Fleming. 

f  The  genus  Megambonia  was  founded  upon  Pterinea  cardiiformitf  Hall,  belonging 
apparently  to  the  Areidx  or  Aviculidm, 
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of  our  specimens^  we  have  been  able  to  see  traces  of  the  impressions  of  these 
teeth,  the  presence  of  which  establishes,  we  think,  the  correctness  of  our  sug- 
gestion that  it  does  not  properly  belong  to  the  genus  Cardionunyha. 

It  is  not  improbable  that  some  of  the  species  ranged  bj  Prof.  deKoninck  in  his 
genus — ^when  all  their  characters  can  be  made  out — ^maj  be  found  congeneric 
with  our  shell ;  though  it  is  manifest  those  he  considered  the  typical  species 
are  not,  since  he  distinctly  states  that  the  hinge  is  without  teeth,  and  provided 
with  a  smooth  lamina  from  the  beaks  to  the  posterior  extremity,  as  some  of  his 
figures  show.  In  addition  to  this,  all  the  species  described  by  him,  (with  one 
single  exception,  which  is  a  transverse  shell,  and  apparently  a  wide  departure 
from  his  typical  species,  as  well  as  from  ours,)  are  merely  marked  by  concentric 
BtrisB,  and  show  no  traces  of  the  regular  radiating  cosUc  seen  on  our  shell. 


Cardiopsis  radiata,  M.  and  W. 

PI.  14,  Figs.  6a,  66. 

Cardiomorpha  radiata,  Meek  and  Worthen,  Oct.,  I860.     Proceedings  Acad.  Nat.  Sci., 
Philad.,  p.  448.     (Not  C.  radiata,  deKoninck,  1844.     An.  Foss.,  p.  109.) 

Meffambonia  Lyonif  Hall,  Dec,  1860.     Report  Regents  University,  New  York,  p.  110. 

Shell  sub-circular,  gibbous  in  the  central  and  umbonal  re- 
gions, a  little  higher  than  wide,  slightly  oblique ;  basal  border 
more  narrowly  rounded  than  the  front  and  anal  margins;  hinge 
border  short,  apparently  a  little  arched ;  beaks  gibbous,  rising 
somewhat  above  the  hinge,  abruptly  pointed,  incurved,  and 
showing  a  tendency  to  curve  forward  at  the  immediate  points ; 
surface  ornamented  by  numerous  fine,  regular,  rather  rounded 
radiating  strine,  some  seven  or  eight  of  which  may  be  counted 
in  the  space  of  0.20  inch,  at  the  middle  of  the  base.  Height, 
about  1.05  inch ;  length,  0.95  inch ;  breadth  or  convexity,  near 
0.76  inch. 

This  species  is  more  like  Cardiomorpha  ovata,  Hall,  (Iowa  Report,  p.  522,  pi . 
7,  fig.  10*),  from  the  same  horizon  (now  made  the  type  of  a  now  genus  Dcxio- 
hia^  by  Prof.  Winchell),  than  any  other  shell  with  which  we  are  acquainted, 
bat  is  more  nearly  circular  in  form,  has  more  depressed  beaks,  and  much  coarser 
and  more  distinct  stria),  while  its  umbonal  slopes  are  less  prominent. 

♦  Not  C.  ovata^  d'Orbigny. 
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Jjocality  and  position :  Rockford,  Indiana,  in  the  Gonaitite  bed  of  the  Kin- 
derhook  group;  also,  in  the  same  horizon  at  Grafton,  Jersey  county,  Illinois 
Subcarboniferous. 


GASTEROPODA. 

Genus  STRAPAROLLUS,  Montfort,  1810. 

(Conch.  Syst.,  ii,  p.  174.) 

If  we  could  rely  upon  the  accuracy  of  Montfort's  figure  and  description  of 
the  type  of  his  genus  StraparoUus  (&  Dionysii')^  little  doubt  could  be  enter- 
tained in  regard  to  its  being  entirely  distinct  from  Euomphcdus^  Sowerby,  as 
represented  by  Sowerby's  typical  species  E.  pentangulatus^  E,  catillus,  and  E, 
nodosum.  As  Prof,  de  Koninck,  however,  after  enjoying  the  advantage  of  study- 
ing collections  from  Motitfort's  original  locality  (Namur),  gives  figures  of  S. 
Dioni/gii,  Montfort  (Foss.  An.  Belg.,  pi.  xxiv.),  showing  the  form  of  the  aper- 
ture, and  the  nature  of  the  lower  part  of  the  lip  to  be  quite  different  from 
what  we  see  in  Montfort's  figure,  and  more  nearly  as  in  the  types  of  Euompha- 
lus,  we  are  probably  warranted  in  adopting  the  conclusion  that  these  forms  are 
congeneric,  and  that  Montfort's  figures  are,  as  usual,  defective.  Still,  after  ad- 
mitting the  correctness  of  Prof  de  Eoninck's  identification,  and  the  accuracy  of 
his  figures,  we  can  but  regard  the  original  types  of  Euomphalus^  with  their 
greatly  depressed  or  nearly  planorbicular  form,  and  angular  whorls,  almost 
equally  visible  on  either  side,  as  at  least  subgenerically  distinct  from  the  type 
of  StraparoUuSf  with  its  rounded  or  non-angulatcd  whorls,  smaller  umbilicus, 
and  more  prominent  spire.  Hence  we  think  the  name  EuompTialus  should  be 
retained,  in  a  subgeneric  sense,  under  StraparoUm,  for  the  group  of  which  E. 
pentangvlatus^  of  Sowerby,  is  the  typo. 

We  are  aware  Prof.  McCoy,  and  some  others,  regard  Etiomphalm  as  typified 
by  E,  pentangtdatuSf  as  an  exact  synonym  of  StraparoUus,  and  that  he  proposes 
to  transfer  the  former  name  to  another  group,  consisting  of  rough.  Cirrus-like 
shells,  of  which  E,  dtscoris  and  E.  rtigosus,  Sowerby,  are  examples.  (Sec 
Brit.  Pal.  Foss.,  p.  279).  It  seems  to  us,  however,  that  if  the  name  Euompha- 
/i^  is  to  be  retained  at  all,  we  should  apply  it  to  the  forms  for  which  it  was 
originally  proposed,  and  that  we  have  no  right  to  transfer  it  to  another  type, 
because  Sowerby  subsequently,  in  another  place,  refers  this  other  type  to  his 
genus  Euomphdlus.  If  we  regard  StraporoUm,  Montfort,  1810,  and  Euomphor 
luSj  Sowerby,  1815,  as  exactly  synonymous,  then  the  latter  name  should  be 
dropped  from  use,  except  in  the  synonymy  of  StraparoUuSj  and  could  not, 
according  to  the  most  generally  accepted  rules  of  nomenclature,  be  transferred 
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to  the  E,  di'scoris  group,  whether  we  view  these  shells  as  constitating  a  section 
of  the  genus  SfraparoUuSj  or  as  an  entirely  distinct  genus. 

A  marked  subgenus,  apparently  of  this  group,  from  the  Carboniferous  rocks 
of  California,  was  described  by  one  of  the  writers  (F.  B.  M.)  under  the  name 
OmphcUotrochus,  in  volume  1  of  the  Palaeontology  of  that  State,  p.  15,  and  fig- 
ured on  pi.  2,  fig.  8,  8  a,  of  the  same  report.  It  is  a  large,  very  ponderous 
shell,  having  much  the  form  of  a  depressed  Pleurotomaria,  with  a  deep,  conical 
umbilicus,  and  whorls  flattened  and  biangular  around  the  outer  side.  Another 
species  of  the  same  type  was  described  by  d'  Orbigny,  from  the  Carboniferous 
rocks  of  Bolivia,  under  the  name  Solarium  antiquum.  (See  Voyages  dans 
FAmerique  Merid.,p.  42,  p/.  3,/igs.  1,  3.) 


Straparollus  lens,  Hall,  (sp). 

PI.  14,  Fig.  la,  lb, 
Sitomphalus  lens,  Hall,  Dec,  1860.     Thirteenth  Ann.  Rcpt.  Regents  Univ.  N.Y.,  p.  109. 

Shell  rather  under  medium  size,  lenticular;  spire  much  de- 
pressed, or  rising  little  above  the  body  whorl;  volutions  about 
four,  increasing  moderately  in  size,  nearly  fiat,  with  an  out- 
ward slope  above — the  slope  being  about  coincident  with  that 
of  the  spire — ^last  one  angular  around  the  periphery,  and* 
rather  distinctly  convex  and  rounded  below;  suture  {m  casts 
at  least)  well  defined ;  umbilicus  deep,  less  than  the  oreadth 
of  the  outer  whorl  at  the  aperture.  Surface  unknown.  Aper- 
ture transversely  subovate,  or  subrhombic  in  outline.  Height 
of  one  of  the  largest  specimens,  0.35  inch ;  greatest  breadth, 
0.60  inch;  height  of  aperture,  0.19  inch;  breadth  of  aperture, 
0.25  inch. 

The  only  specimens  of  this  species  we  have  seen  not  being  in  a  condition  to 
show  the  nature  of  the  lip,  or  the  surface  lines  of  growth,  it  is  difficult  to  de- 
termine, very  satisfactorily,  its  generic  relations.  It  has  the  form  of  some  of 
the  lenticular  species  of  Pieurotomaria,  but  there  are  no  evidences  manifest,  in 
any  of  the  specimens  we  have  examined,  of  a  spiral  band,  as  in  that  genus; 
hence  it  seems  to  belong  to  a  palaeozoic  group  of  lenticular  forms,  usually  refer- 
red to  EuompJudus,  as  that  name  is  generally  used  in  its  widest  signification. 
It  is  not  a  typical  Euamphalus,  however,  and  if  falling  within  the  genus  Strap- 
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aZ29u«,  should  be  regarded  as  belonging  to  a  distinct  section  from  the  type  of 
that  genus. 

Locality  and  position:  Same  as  lask  Also  in  the  Chouteau  limestone  of 
Moniteau  and  other  adjoining  counties  of  Missouri,  and  in  the  same  position 
in  this  State. 


Genus  BELLEROPHON,  Montfort,  1810. 

(Conch.  Syst.,  ii,  p.  174.) 

Bellerophon  cyrtolites,  Hall. 

PL  14,  Fig.  8  a,  86. 

Bellerophon  eyrtolitet^  Hall,  Dec,  1860.     Thirteenth  Ann.  Report  Regents  University 
N.  Y.,  p.  107. 

Shell  small,  sub-lenticular ;  sides  converging  with  a  slightly 
convex  outline,  from  near  the  umbilicus  to  the  prominent 
angular  periphery ;  volutions  apparently  about  two  and  a  half, 
increasing  rather  rapidly  in  size,  each  of  those  within,  about 
three-fourths  embraced  by  the  succeeding  turn,  last  one  becom- 
ing obtusely  angular  around  the  umbilicus;  aperture  cordate; 
lips  broadly  and  deeply  sinuous  at  the  dorsal  angle;  umbilicus 
(in  cafiffc)  about  one-third  the  breadth  of  the  outer  whorl,  deep 
and  conical ;  surface  of  casts  retaining  obscure  traces  of  marks 
of  growth,  which  in  crossing  the  sides  of  the  whorls  from  the 
umbilicus,  make  a  graceful  curve  forward,  and  in  approaching 
the  dorsal  angle,  curve  very  strongly  backwards,  so  as  to  indi- 
cate the  presence  of  a  very  profound  but  not  sharply  defined 
sinus,  in  the  lip.  Greater  diameter  of  a  large  specimen,  0.66 
inch;  breadth  at  the  aperture,  0.35  inch. 

This  species  belongs  to  a  section  of  lenticular  species,  for  which  one  of  the 
writers  has  proposed  the  name  TropichdiscuSj*  with  B,  curv^UinecUuSf  of  Conrad, 
as  its  type.  These  shells  di£fer  from  the  type  of  the  genus  BeUeraplum  {B. 
vandites)^  Montfort,  in  their  lenticular  form,  often  carinated  dorsum  without  a 


*  Proceed.  Chicago  Acad.  Sci.,  VoL  1,  p.  9,  March,  1866. 
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defined  band,  open  umbilicos,  and  in  not  having  the  inner  lip  Gallons  and  spread 
over  the  inner  whorls.  They  seem  also  to  have  been  thinner  shells  than  the 
typical  Bellerophons,  and  may  belong  to  an  entirely  distinct  genus. 

Specifically,  the  form  under  consideration  seems  to  approach  B,  Deslon- 
champsii,  d'Orbigny,  from  the  Upper  Silurian,  (referred  by  that  author  to  Ct/rto- 
Hte$f  of  Conrad),  but  has  its  dorsum  more  angular,  and  its  aperture  narrower, 
than  d'Orbigny's  species. 

LoccUity  and positiini :  Kockford,  Indiana;  in  the  Goniatite  bed  of  the  Kin- 
derhook  group.    Subcarbonifcrous. 


CEPHALOPODA. 

Genus  NAUTILUS,  Linn«us,  1758. 

(Syst.  Nat.  Ed.,  10,  1. 1,  p.  709.) 

Subgenus  THEMATODISCUS,  M.  and  W. 

Tr0mtUodi»cu8,  Mbek  and  Worthbn,  1861.     Proceed.  Acad.  Nat.  Sci.,  Philad.,  p.  147. 

We  proposed  to  range  under  the  above  subgeneric  name,  a  peculiar  group 
iffNianUUi,  which  differ  so  materially  from  the  living  typical  species  of  Nautiluxy 
that  few  Conchologists  would  place  them  even  in  the  same  genus,  if  they  were 
found  inhabiting  our  present  seas.  These  shells  are  characterized  by  a  discoid 
fonn,  and  a  wide,  shallow  umbilicus,  usually,  if  not  always,  perforated  in  the 
middle,  and  showing  all  the  inner  turns.  Their  whorls  arc  slender,  very 
slightly  embracing  or  merely  in  contact,  and  provided  with  revolving  angles 
and  grooves ;  while  the  surface  is  frequently  ornamented  with  distinct  revolv- 
ing Btrise.  The  siphuncle  is  central,  or  located  between  the  middle  and  the 
dorsalmide,  though  never  quite  marginal. 

In  first  publishing  descriptions  of  some  of  the  forms  included  in  this  sub- 
genus, we  proposed  to  retain  for  it  Prof.  King's  abandoned  name.  Discus.  As 
this  name  had,  however,  been  previously  used  by  Fitzinger  in  1833,  for  a 
group  of  Helicidsty  and  by  Prof.  Haldeman  in  1840,  for  a  group  of  Limnmidm^ 
it  became  necessary  to  introduce  a  new  name  for  the  forms  under  considera- 
tion. 

Although  in  some  respects  analagous  to  DisciteSj  of  McCoy,  these  shells  differ 
from  the  typical  forms  of  that  group  in  having  a  perforated  umbilicus ;  while 
the  whorls  are  less  compressed,  narrower,  and  provided  with  several  distinct 
revolving  angles  and  grooves.  They  also  differ  in  being  often  ornamented  with 
well  defined  revolving  lines. 

—21 
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In  the  perforated  character  of  the  umbilicus,  the  shells  of  this  group  may 
not  differ  from  some  other  sections  of  discoid  fossil  NauHliy  but  in  the  posses- 
sion of  several  distinct  revolving  grooves  and  angles,  with  strong  longitudinal 
striae,  they  seem  to  be  quite  peculiar.  The  group  appears  to  be  mainly,  if  not 
almost  exclusively  confined  to  th^  Carboniferous  system,  and  will  include  the 
following  foreign  species :  Nautilus  stygialU^  N.  Edwardsianus,  N,  OmcUianui 
and  N.  pinguis*  de  Koninck,  together  with  JV.  sulcattts,  N.  canhi/erus,  etc., 
of  Sowerby. 

After  proposing  the  foregoing  name  and  description  for  this  ancient  group  of 
Nauflliy  we  observed  that  Prof  McCoy  had  proposed  in  his  "  Carboniferous 
Fossils  of  Ireland,"  p.  20,  1844,  the  name  Temnochielus,  for  a  group  of  Carbon- 
iferous species,  including  some  of  the  same  species  for  which  our  name  TVemo- 
toducns  was  proposed.  As  his  subgenus,  however,  embraced  a  much  wider 
diversity  of  forms  than  ours,  it  may  be  found  convenient  to  restrict  it  to  such 
types  as  his  first  species  JV.  biangidatus,  N.  pinguU  (McCoy,  not  deKon.), 
and  N.  globattts,  as  proposed  by  one  of  the  writers  (Palaeont.  Up.  Mo.,  p.  64), 
during  the  past  year ;  while  Trematodiscus  may  be  retained  for  the  forms  agree- 
ing with  the  types  for  which  it  was  proposed. 

As  noticed  in  the  Palaent.  Up.  Mo.,  above  cited,  Blainville  had  in  1824 
(Dect.  Sc.  Nat.  Tom.  XXXII,  p.  185),  included  some  of  the  same  forms  fall- 
ing within  the  group  Treniatodiscus^  in  Montfort's  proposed  genus  Simphgade$^ 
but  it  is  evident  from  Montfort's  figure  and  description,  that  his  type  of  Sim- 
pkgadeSy  was  an  Ammonite  or  a  Ceratite,  and  hence  his  nam^  could  not  prop- 
erly be  retained  for  the  forms  under  consideration. 

G.  6.  Sowerby  (Conch.  Man.,  276,  1842)  also  falb  into  the  same  error,  and 
places  Niauttlus  sukatus,  Sowerby,  under  Montfort's  name  SimplegcUj  or  Sim- 
plegadeSj  and  yet  admits  that  Montfort's  type  has  sinuous  septa  like  the  Ammo- 
nites. 


^ 

Nautilus  (Trematodiscus)  trisulcatus,  M.  and  W. 

PI.  14,  Fig.  10  a,  10  6,  10  c. 

Nautilus  (Ditcus)  truulcatus^  Meek  and  Wobthen,  Oct.,  1860.     Proc.  Acad.  Nat.  Sci., 
Philad.,  p.  470. 

Nautilus  (Trematodiscus)  trisuleatuSy  M.  and  W.,  June,  1861.     lb.,  p.  148. 

Shell  under  medium  size,  discoidal;    umbilicus  wide,  of 
moderate  depth,  and  showing  nearly  all  of  each  inner  whorl, 

*  Not  N.  pinguis^  McCoy. 
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volutions  slender,  increasing  very  gradually  in  size,  a  little 
broader  transversely  than  the  diameter  from  the  dorsum  to 
the  ventral  margin,  somewhat  ventricose  and  rounded  on 
each  side,  and  provided  with  a  deep  rounded  sulcus  along 
each  dorso-lateral  margin.  Between  these  two  sulci  the 
doTBum  is  narrow,  prominent,  and  less  deeply  concave,  the 
sulcus  being  bounded  on  each  side  by  an  angle.  Sur- 
toice  retaining  traces  of  rather  strong,  regular,  longitudinal 
lines.  Septa  deeply  concave,  moderately  close — their  margins 
arching  distinctly  backwards  in  each  of  the  dorsal  depressions. 
Siphuncle  rather  small,  and  placed  a  little  nearer  the  dorsal 
than  the  ventral  side.  Greatest  diameter  of  a  specimen  retain- 
ing about  one-third  of  the  outer  chamber,  2.23  inches;  breadth 
of  last  whorl,  about  0.87  inch. 

This  species  bears  some  resemblance  to  certain  varieties  of  JV.  sulcat\is^  of 
Bowerby,  as  figured  by  deKoninck  (An.  Foss.,  pi.  XLVII,  fig.  10,  and  pi. 
XLVIII,  figs.  8  and  9),  but  differs  in  the  number  and  arrangement  of  its  re- 
Tolving  angles,  and  in  the  possession  of  longitudinal  striae.  It  is  still  more 
DMrly  allied  to  iV.  EdwarcUianus,  deKoninck  (Sup.  An.  Foss.,  pi.  LIX, 
fig.  7  a,  hj  c,),  but  differs  in  haying  less  compressed  whorls,  which  are  rounded 
initead  of  angular  around  the  umbilicus;  while  its  dorsal  carinae  are  less  promi- 
nent. Our  specimen  being  merely  a  cast,  we  have  no  means  of  determining 
how  near  these  two  forms  may  have  agreed  in  the  details  of  their  surface 
markings. 

Locality  and  position  :  Rockford,  Indiana,  in  the  Goniatite  bed  of  the  Kin- 
derhook  Group,  Subcarboniferous  series. 

Nautilus  digonus,  M.  and  W. 

PI.  14,  Fig.  9a,  96,  9c,  9rf. 

IfrntHluM  {Diaeus)  digonus^  Mebk  and  Wortubn,  Oct.,  1860.     Proc.  Acad.  Nat.  Sci., 
PhiUd.,  p.  470. 

Shell  small,  subdiscoidal ;  umbilicus  comparatively  large, 
showing  all  of  each  inner  whorl,  apparently  perforate ;  volu- 
tions slender,  increasing  very  gradually  in  size,  a  little  broader 
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transversely  than  the  diameter  from  the  dorsum  to  the  ventral 
margin,  nearly  flat,  and  provided  with  two  shallow  longitudi- 
nal grooves  on  the  dorsal  side,  and  distinctly  angular  around 
each  dorso-lateral  margin,  thence  rounding  regularly  into  the 
umbilicus.  Surface  of  cast  retaining  traces  of  regular,  equidis- 
tant, longitudinal  lines,  and  much  finer  closely  arranged  trans- 
verse stridB.  Aperture  and  section  of  the  whorls  nearly  semi- 
circular, the  outer  or  dorsal  side  being  almost  straight,  and  the 
inner  rounded.  Septa  distinctly  concave  on  the  side  next  the 
aperture;  their  margins  curving  abruptly  forward  in  crossing 
the  dorso-lateral  angles,  thence  deflected  backwards  in  the 
dorsal  grooves,  and  passing  nearly  straight  across  the  middle 
of  the  dorsum.  Siphuncle  small,  located  about  one-third  the 
diameter  of  each  septum  from  the  dorsal  side.  Length,  or 
greatest  diameter  of  a  specimen,  about  one-third  of  the  outer 
whorl  of  which  is  non-septate,  1.25  inches;  height,  1  inch; 
breadth  across  the  outer  whorl,  near  the  aperture,  0.62  inch; 
diameter  of  same  from  the  dorsal  to  the  ventral  side,  0.40  inch. 

Prof.  Ilall  figures  in  the  Thirteenth  Ann.  Keport  Regents  University  N.  Y., 
p.  105,  under  the  name  of  Gi/roceras  gracile^  a  fragment  of  a  shell  apparently 
related  to  this  species.  As  he  does  not  say,  however,  in  his  hrief  description, 
whether  it  has  rounded  or  angular  whorls,  and  his  figure  is  merely  an  outline 
wood  cut,  we  are  left  in  some  little  doubt  whether  it  may  not  be  a  fragment  of 
a  variety  of  the  species  before  us,  especially  as  it  came  from  the  same  locality 
and  position,  and  appears  to  agree  in  it«  surface  markings.  The  measurements 
of  its  proportional  vertical  and  transverse  diameters,  however,  would  seem  to 
indicate  narrower  whorls  and  a  more  compressed  form  than  in  our  shell,  while 
his  figure  represents  the  undulations  of  the  septa  in  crossing  the  dorsum  as  dif- 
fering somewhat  from  those  of  our  species.  If  they  should  prove  to  be  identi- 
cal, however,  our  name  will  have  to  take  precedence,  since  our  description  was 
published  more  than  a  month  in  advance  of  Prof.  Hall's.  Even  if  specifically 
distinct,  we  have  little  doubt  in  regard  to  the  shell  described  by  Prof.  Hall  be- 
longing to  the  same  group  as  ours. 

Locality  and  posithii :  Rockford,  Indiana,  in  the  Goniatite  bed  of  the  Kin- 
derhook  Group.  Subcarboniferous.  Also,  at  the  same  horizon  in  Jersey 
county,  Illinois,  and  at  several  places  in  Central  Missouri. 
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Genus  GONIATITES,  de  Haan. 

OoniatiUij  deHaan,  1825.     Monogr.  Ammonites  et  Ooniatite*. 
Aganides  [?],  Montfort,  1808.     Conch.  Syst.,  I,  p.  30. 

If  it  could  be  demonstrated  that  Goniatites^  deHaan,  is  synonymous  with 
Affanides,  of  Montfort,  as  is  believed  by  some  eminent  Paloeontologists,  we 
would  be  compelled  by  the  law  of  priority  to  adopt  Montfort's  name  for  the 
genus.  The  locality  cited  by  Montfort  (Namur,  Belgium),  would  certainly 
favor  the  conclusion  that  his  type  was  a  Goniatite;  but  as  neither  his  figure, 
nor  his  description,  enables  us  to  decide  beyond  doubt,  whether  it  was  a  Gonia- 
iitey  or,  as  Hermannsen  and  others  maintain,  an  Aturia,  we  do  not  feel  warrant- 
ed at  present  in  adopting  his  name  for  the  Goniatite  group.  Indeed  his  figure 
shows  apparently  some  faint  indications  of  a  nearly  central  siphuncle.  If  this 
IB  not  merely  an  accident  of  shading,  and  was  really  intended  to  indicate  the  posi- 
tion of  the  siphuncle,  it  would  settle  the  question  that  it  was  at  least  not  a  Gon- 
iiUite,  and  that  Montfort  must  haye  been  mistaken  in  regard  to  the  locality  from 
which  his  type  was  obtained.  lentil  this  question  can  be  more  definitely  settled, 
we  prefer  to  retain  de  Haan's  name  Goniatites  for  this  genus. 


GoNiATifts  Lyoni,  M.  and  W. 

PI.  14,  figs,  lla,   116,  lU. 

Ooniatitea  Lyoni^  Meek  and  Wortuen,  Oct.,  1860.    Proc.  Acad.  Nat.  Sci.  Philad.,  p.  471. 
GoniatiteM  hyaa^  Hall,  Dec,  1860.    Thirteenth  Ann.  Rept.  Regents  Univ.  N.  Y.,  p.  102. 

Shell  compressed,  discoidal;  umbilicus  large  or  nearly  twice 
the  breadth  of  the  outer  whorl  from  the  dorsal  to  the  ventral 
side,  shallow  and  showing  about  four-fifths  of  each  inner  whorl. 
Volutions  slender  and  increasing  very  gradually  in  size,  com- 
pressed or  about  one-third  deeper  from  the  dorsal  to  the  ventral 
side  than  the  transverse  diameter;  rather  narrowly  rounded  on 
the  dorsum,  and  provided  with  a  shallow  concavity  along  the 
inner  side  for  the  reception  of  each  succeeding  inner  whorl. 
Septa  moderately  distinct,  and  deeply  divided  into  six*  lobes 
and  six  saddles;  dorsal  lobe  longer  than  wide,  infundibuliform 


*  The  sixth  lobe  is  at  the  middle  of  the  ventral  side,  and  not  visible  externally. 
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and  acutely  pointed ;  dorsal  saddle  as  long  as  the  dorsal  lobe, 
but  wider  and  rounded  at  the  extremity;  superior  lateral  lobe 
lanceolate,  a  little  longer  than  the  dorsal  lobe,  acutely  pointed 
at  the  end  and  somewhat  contracted  above ;  lateral  saddle  lin- 
guiform,  longer  and  narrower  than  the  dorsal  saddle ;  inferior 
lateral  lobe  similar  to  the  superior,  excepting  that  it  is  some- 
what smaller;  ventral  saddle  shorter  and  broader  than  the 
lateral  saddle,  slightly  oblique,  and  rounded  at  the  end. 

As  remarked  by  Prof.  Hall,  this  species  bears  some  remote  relations  to 
Gontatites  chemungensis  of  Vanuxem  (Report  3d  Geol.  Dist.  N.  Y.,  p.  182), 
but  differs  very  materially  in  the  number  of  its  lobes,  there  being  five  or  six 
visible  in  each  septum  on  each  side  of  Yanuxem's  species,  anS  only  two  in  ours. 
It  is  much  more  nearly  like  G,  mijcolobxis,  Phillips,  as  figured  in  his  Palaeozoic 
Fossils,  pi.  LI,  fig.  235  5,  and  Geol.  Yorks.,  part  II,  pi.  XX,  fig.  43-47;  but 
presents  well  defined  differences  in  its  septa,  particularly  in  the  dorsal  lobe. 
Phillips's  species  is  said  to  occur  both  in  the  Carboniferous  and  Devonian  rocks 
of  England. 

As  our  description  of  the  species  under  consideration  was  printed  and  dis- 
tributed more  than  a  month  in  advance  of  the  publication  of  Prof.  Hall's  figures 
and  description,  our  name  will  have  to  take  prtcedence,  in  accordance  with  the 
established  usages  of  naturalists. 

Should  it  ever  be  demonstrated  that  Montfort's  type  of  Aganides  was  a  true 
GanicUite,  the  name  of  the  species  here  described  will  of  course  become  Agan- 
ides  Lyoniy  since  Montfort's  name  has  priority  of  date. 

Locality  and  position:  Kockford,  Indiana,  from  the  Goniatite  bed  of  the 
Kinderhook  group.     Subcarboniferous. 
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RADIATA. 

EOHINODERMATA. 

GRINOIDEA. 
Genus  DICHOCRINUS,  MUkr. 

8pum, — Platyerinus  (var.).  Miller,  1821.    Nat.  Hist.  Grinoidca,  114;  (not  ib.  p.  74.) 
PlaiyerxnuB   (sp.),  Phillips,   1836.    Geol.  Yorks.,   II;  Austin  (sp.),   1843, 

Monogr.  Grinoidea. 
Dichocrinus,  MunsteBi  1838.     Bietrag.  Z.  Petref.,  1. 

f  CoiffledonoerinuSj  Gabsidat  and  Lton,  1859.    Am.  Acad.  Arts  and  Sci.,  vol. 
IT,  p.  26. 

The  generic  formula  of  this  group,  giveu  by  M.  M.  de  Koninck  and  Lehon, 
in  their  valuable  ^^Secherches  sur  les  Crinoides  du  Terrain,  Carhonifere  de  Bel- 
^iqu€j*  p.  146,  is  as  follows : 

Basal  pieces,  2. 

Radial  pieces,  4,  one  of  which  is  large, -{-^* 

Interradial  pieces  unknown. 

Anal  pieces,  1  known,  very  large,  resting  on  the  base. 

Number  of  arms,  10. 

Since  this  formula  was  published,  a  number  of  species  have  been  described 
in  this  country,  some  of  which  seem  to  show  that  it  should  be  slightly  modi- 
fied, probably  as  follows : 

Basal  pieces,  2. 

Radial  pieces,  2  to  47-f.5;  the  first  always  much  larger  than  the  others. 

Interradial  pieces,  4  to  6. 

Anal  pieces,  1  to  6 ;  one  large  and  resting  on  the  base. 

Arms,  10,  bifurcating. 
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From  what  is  now  known,  this  genus  may  be  described  as 
follows :  Basal  pieces  two,  hexagonal,  and  forming  when  uni- 
ted, an  obconic  or  more  or  less  depressed  cup.  The  five  first 
radial  pieces  very  large,  resting  directly  upon  the  base,  two 
upon  each  basal  piece,  and  the  anterior  one  in  a  notch  at  one 
end  of  the  suture  between  the  latter.  Succeeding  radial  pieces 
one  to  three  in  each  ray,*  very  small,  the  last  supporting  the 
arms,  which  in  the  typical  forms  of  the  genus,  are  slender  and 
more  or  less  frequently  bifurcating.  First  anal  piece  nearly 
or  quite  as  large  as  the  first  radial,  and  resting  upon  the  base 
between  them,  in  a  notch  at  one  end  of  the  suture  between  the 
basals;  the  remaining  anals  small,  and  not  very  distinct  from 
the  vault  pieces.  Interradials  four  or  five,  very  small,  and 
similar  to  the  vault  pieces,  resting  in  small  notches  at  the 
superior  lateral  angles  of  the  first  radials. 

The  vault  of  D, pocillum^  Hall,  is  described  as  consisting  of  few  plates;  one 
between  the  bases  of  each  two  of  the  arms  being  larger  than  the  others,  while 
on  the  anal  side,  it  has  numerous  small  plates  with  a  minute  opening,  and  the 
whole  crowned  by  a  single,  much  larger  plate  than  any  of  the  others.  Several 
of  the  species  described  by  Casseday  and  Lyon,  seem  to  have  a  similar  vault. 

Austin's  figurs  of  D,  ehngatus^  would  appear  to  have  the  vault  terminated 
by  a  moderately  produced  proboscis,  with  a  rounded  entire  extremity;  but  as 
he  says  some  of  his  specimens  (including  the  one  from  which  the  figure  alluded 
to  was  drawn)  have  but  five  pieces  in  the  next  range  about  the  base,  it  is  pro- 
bable the  one  figured  with  a  proboscis  is  a  true  Platycrinus, 

In  the  simplicity  of  the  structure  of  its  body,  this  genus  resembles  Platy- 
crinus  and  HexacrinuSy  but  is  readily  distinguished  from  both  by  its  bipartite 
base.  It  is  more  nearly  allied,  however,  to  Pterotocrinus^  of  Lyon,  with  which 
it  agrees  in  the  number  of  its  basal  pieces,  and  in  having  the  five  first  radial, 
and  the  first  anal  pieces  resting  directly  upon  the  base.  It  differs,  however, 
widely  in  the  structure  of  the  parts  above,  particularly  in  not  possessing  the 
greatly  developed  interbrachial  appendages  of  Pterotocrmus,  and  in  having  the 

*  Mr.  Lyon  has  suggested  that  there  may  be  some  error  in  Austin's  figures  repre- 
senting four  primary  radials,  in  their  D.  futi/ormisj  which  is  certainly  very  probable, 
since  none  of  the  other  speeies  are  known  to  have  mora  than  three  of  these  pieces  to 
each  ray ;  and  as  but  one  species  is  supposed  to  have  only  two,  it  is  highly  probable 
that  the  normal  number  is  three. 
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radial  pieces  above  the  first  one  always  well  developed.  The  general  form  of 
the  entire  body  in  these  two  genera,  is  likewise  very  difierent. 

The  proposed  genus  Cofj/ledanocrinus,  Cassedy  and  Lyon,  appears  to  agree 
exactly  in  all  respects  with  Dichocrhmsy  excepting  that  it  has  no  anal  piece  on 
a  range  with  the  five  first  radials,  and  in  contact  with  the  base.  This  feature, 
however,  as  suggested  by  Dr.  Shumard,  is  probably  abnormal.  If  not,  it  may 
be  a  good  generic  distinction. 

So  far  as  known,  the  genus  DicJiocrinus  was  peculiar  to  the  Carboniferous 
epoch. 


DiCHOCRiNus  coNus,  M.  and  W. 

PI.  16,  Fig.  6«,  6  b.. 
DiekocrinuM  canuty  Meek  and  WoarnEN,  Sept.,  I860.    Proc.  Acad.  Nat.  Sci.,  Phil.,  p.  381. 

Body  large,  abconical,  longer  than'  wide,  composed  of  rather 
thin  smooth  plates,  connected  by  close  fitting  linear  sutures. 
Base  comparatively  large,  a  little  wider  than  high,  tapering 
rather  rapidly  to  the  small  inferior  extremity,  which  is  trun- 
cated^ and  provided  with  a  small,  slightly  projecting  rim;  both 
pieces  presenting  a  subtrigonal  general  outline,  though  really 
hexagonal,  if  we  count  the  slightly  salient  angles  between  the 
shallow  sinuosities  in  the  upper  margins;  columnar  facet  small, 
round,  or  a  little  ovaL  Radial  pieces  large,  longer  than  wide, 
presenting  an  oblong  outline,  slightly  wider  above  than  at  the 
base;  all  more  or  less  convex  on  the  inferior  margin,  which  in 
the  anterior  ray  is  provided  with  an  obtuse  mesial  angle ;  sinus 
in  the  upper  edge  of  each,  for  the  reception  of  the  succeeding 
range  of  plates,  near  one-third  as  wide  as  the  superior  margin, 
and  excavated  down  about  one-fifth  the  length  of  the  plate,  its 
lower  edge  projecting  rather  distinctly  outwards.  First  anal 
plate  as  large  as  the  first  radials,  and  having  much  the  same 
form,  excepting  that  it  is  provided  with  a  distinct  mesial  angle 
above,  as  well  as  below. 

Each  first  radial,  as  well  as  the  first  anal  plate,  has  an  ob- 
scure, rounded  prominence,  extending  down  the  middle  to  its 
—22 
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base,  so  as  to  give  the  body  a  slightly  hexagonal  outline  as 
seen  from  below.  These  prominences  are  also  continued  on 
down  upon  the  basal  pieces,  gradually  becoming  obsolete  as 
they  converge  towards  the  narrow  lower  extremity.  Length, 
to  the  summit  of  the  first  radial  pieces,  1.28  inch;  breadth, 
about  1.16  inch;  height  of  base,  0.58  inch;  breadth  of  do., 
0.76  inch. 

This  species  is  so  nearly  like  Dichocrtnus  Isevus^  Hall  (Sup.  Geol.  Report, 
Iowa,  part  2,  p  83),  that  we  were  at  one  time  inclined  to  think  it  might  he- 
long  to  the  same  species.  A  more  careful  comparison,  however,  with  the  origi- 
nal specimen  from  which  Prof.  Hall's  description  and  diagram  were  made  out, 
leads  us  to  regard  it  as  distinct.  In  the  first  place,  the  specimen  under  con- 
sideration is  much  larger  than  that  described  by  Prof.  Hall,  and  difiers  in 
having  the  second  radials  more  deeply  inserted  into  the  upper  margins  of  the 
first.  It  likewise  difiers  in  the  possession  of  obtuse  ridge-like  prominences 
down  the  middle  of  the  first  radial  and  first  anal  plates.  Again,  its  first  anal 
plate  terminates  in  a  mesial  angle  above,  instead  of  being  truncated,  and  a  lit- 
tle excavated  in  the  middle. 

It  is  perhaps-  more  nearly  allied  to  Z>.  intermedium^  de  Koninck  and  Lehon 
(^Crinoides  Ter.  Carh.  Bdg.^  p.  150),  though  it  differs  in  having  deeper  and 
narrower  sinuses  in  the  upper  margins  of  the  first  radials.  It  also  difiers  in 
having  the  upper  extremities  of  tho  first  radials  and  first  anal  plate  more 
incurved,  and  in  the  possession  of  an  obtuse  mesial  prominence  on  each  of 
these  plates. 

Locality  and  position:  Burlington,  Iowa,  Burlington  Limestone,  of  Lower 
Carboniferous  series. 


Genus  PLATYCRINUS,  Miller. 

Synon,—AHropod%um  (sp.),  Ure,  1793.     Hist.  Rutherglen.  p.  326  ;  (not  Defrance,  1819.) 
JVarc  Enerinitej  Parkinson,  1811.     Organic  Remains,  II,  p.  223. 
riatycrinites^  Miller,  1621.     Nat.  Hist.  Crinoideaj  Schlot.,  1823,  Nachtr.  Zur 

Petrefakt.  Th.,  1,  1822,  and  others. 
PlatycrinuSj  Agassiz,  1834.     Mem.  Soc.  Sci.  Nat.  Neuch.,  l,p.  197,  and  others. 
f  Marsupioerinitetj  Phillips,  1839.     Murch.  Sil.  Syst.,  p.  672. 
CentrocrinuSf  Austin,  1843.     Mongr.  Recent  and  Foss.  Crinoidea,  p.  6. 
rieurocrintu^  Austin,  1843.     lb. 

Edwardsocrinus^  d'Orbiony,  1850.     Prodr.  Palseont.  Strat.  1,  p.  157. 
f  CupelUeoerinu8j  (Troost),  Shumard,  1865.    Cat.  Palaeozoic  Foss.,  part  1,  Ech., 
p.  361. 
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The  following  is  the  formala  of  this  genus,  as  given  by  deKoninck  and 
Lehon,  in  their  ^^Recherches  Sur  ks  Grinoides  Carh,  de  la  BeUfique:*' 

"Basal  pieces,  3,  forming  an  expanded  cup. 
Radials,  2   .  (one  of  which  is  large,  and  one  small)  -|-5. 
Anals,  1  large,  or  3  small. 
Interradials,  l-f-4. 
Number  of  arms,  10,  20,  30  or  35,  according  to  the  species." 

Column  generally  round  near  the  body,  more  or  less  com- 
pressed, and  often  tortuous  below.  Base  pentagonal,  depressed, 
basin-shaped,  or  nearly  flat,  composed  of  one  small  quadrangu- 
lar piece  and  two  larger  pentagonal  pieces,  all  of  which  are 
generally  anchylosed.  First  primary  radials  large,  and  resting 
on  the  base;  second  primary  radial  pieces  small,  trigonal  or 
pentagonal,  and  occupying  a  depression  in  the  upper  margin  of 
each  first  radial — usually  supporting  on  their  sloping  sides  the 
first  divisions  of  the  arms. 

Arms  ascending,  or  often,  at  first,  extending  nearly  or  quite 
horizontally  from  the  body,  and  bifurcating  more  or  less  fre- 
quently, according  to  the  species;  all  the  divisions  being  pro- 
vided with  tentacles. 

Dome  composed  of  numerous  irregular  pieces,  usually  tuber- 
cular, or  sometimes  forming  spines;  ventricose,  more  or  less 
depressed,  or  often  produced  in  the  form  of  an  extended  cylin- 
drical proboscis.     Opening  lateral,  or  nearly  central. 

As  first  proposed  by  Miller,  this  genus  was  badly  defined,  and  it  is  manifest 
that  its  author  himself  had  no  very  clear  ideas  of  its  limits,  since  he  also  in- 
cluded in  it  species  of  PentremiteSy  Say,  DichocrtnitSy  Munster,  and  of  his  own 
genus  Actinocrinus.  Later  writers,  however,  have  restricted  it  within  far  more 
natural  limits,  and,  as  now  generally  understood,  Miller's  first  species,  P.  hcinsj 
seems  to  be  regarded  as  the  typical  form  of  the  genus.     In  this  and  the  closely 

*  It  is  worthy  of  note  that  although  dc  Koninck  and  Lchon  give  two  radials  (one  large 
and  one  small)  as  the  number,  that  their  Fig.  1,  PI.  VI,  of  P.  Istvia^  Miller,  shows 
clearlj  3  radials,  one  large  and  two  small.  As  others  figure  and  describe  it  as  having 
only  two,  this  may  be  onlj  an  abnormal  variety.  It  will  be  seen,  however,  that  our 
P.  parvulus,  described  on  page  1G3  of  Proceed.  Acad.  N.  S.,  Philad.,  Aug.,  18C1,  also 
hai  three  primary  radials  to  each  ray,  while  the  arms  are  composed  each  of  a  single 
•eries  of  pieces. 
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allied  species,  the  body  is  more  or  less  hemispherical  below  the  arms,  while  the 
dome  terminates  above  in  a  long,  generally  stout,  central  or  subcentral  probos- 
cis, closed  at  the  summit,  but  apparently  pierced  by  a  small  aperture  on  one 
side,  near  the  upper  extremity.  In  these  typical  forms  the  arms  bifurcate 
once,  or  oftener,  near  the  body,  beyond  which  they  are  simple,  and  composed 
at  first  of  a  single  series  of  wedge-shape  pieces,  passing  more  or  less  gradually 
into  a  double  series  of  small  interlocking  pieces,  supporting  numerous  tentacles. 
Other  species,  however,  generally  included  in  the  genus,  have  no  proboscis,  but 
a  simple  aperture  in  the  summit,  located  either  laterally  or  nearly  centrally ; 
while  some  of  these  have  the  arms  composed  of  a  double  series  of  interlocking 
pieces,  and  others  of  a  single  series  of  wedge-shaped  pieces,"*"  neither  of  these 
peculiarities  in  the  structure  of  the  arms  being  always  especially  coincident 
with  apparently  any  one  of  the  other  characters  mentioned. 

From  the  foregoing  remarks  it  will  be  seen  that  the  group,  including  species 
agreeing  with  the  given  formula,  may  be  divided,  as  (in  part)  suggested  by 
the  Messrs.  Austin,  into  the  following  four  sections  :f 

U    PliATTCRINITS,  (typical.) 

With  the  summit  terminating  in  a  more  or  less  elongated,  central  or  subcentral 

proboscis,  bearing  the  opening  on  one  side,  near  the  upper  extremitj. 
Type.     P.  Itevisj  Miller;  also  includes  P.  spinosiu  and  P.  SO-dactt/luSj  Austin; 

P.  Mullerianutf  de  Koninck,  and  P.  ffnanulatus^  Miller. 

2.    CENTROCRIN1J8,  Attbtik. 

Opening  of  summit  nearly  or  quite  central,  but  not  elevated  upon  a  proboscis. 
Type.     P.  [^Centroer.']  gigas^  Gilbertson. 

3«    PliEUBOCKINVS,  Auenx. 

Differs  from  Centroerinus  mainly  in  having  the  opening  of  the  summit  lateral, 
and  nearly  or  quite  on  a  line  with  the  arm  bases. 

Examples:  P.  [Pleurocr.'\  mucronaiu^j  Austin;  P.  [Pleurocr.']  tuhereulatut^  Mil- 
ler ;  P.  [Pleurocr.'\  tuberosuSj  and  P.  IPleurocr.'}  subtpinosusj  Ilall ;  P.  (PUu' 
rocr.)  tupeTj  Meek  and  Worthen,  etc.,  etc. 

4.    MAKKVPIOCSIIf ITE8,  PmLurs. 

a  — Differs  from  Platyerinut  proper  only  in  having  its  second  radial  pieces  merely 

rudimentary,  or  so  small  as  to  allow  the  first  brachials  to  rest  partly  upon 

the  first  radials. 
Type.     M.  calattu,  Phillips. 
b.-'{Cupell«oerintUj  Troost,)  Differs  from  the  last  only  in  having  a  subcentral 

opening  without  a  proboscis. 
Type.     P.  TennesaeemiSj  Roemer. 

*  P.  nodobrachiatusj  Hall,  Iowa  Report,  p.  542,  1858  (not  P.  nodobrachiatut,  Hall, 
1861  ;=P.  peraspeTj  M.  and  W.,  1865),  is  an  American  example  of  this  genus,  with  a 
single  series  of  pieces  in  each  arm.  It  is  worthy  of  note,  that  the  type  of  Edwardto- 
crinusj  d'Orbigny,  has  arms  composed  each  of  a  single  series  of  pieces,  though  it  was 
not  upon  this  character,  but  upon  the  erroneous  supposition  that  it  had  five  basal 
pieces,  that  he  proposed  to  separate  it  from  Platyerinus, 

f  Monogr.  Recent  and  Fossil  Crinoidea,  p.  6. 
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In  regard  to  the  value  and  importance  of  the  characters  distinguishing  these 
sections,  Palseontologists  will  probably  always  differ.  Hitherto  these  differ- 
ences have  scarcely  been  noticed,  even  by  the  most  respectable  authorities, 
excepting  as  one  of  the  means  of  distinguishing  species.  From  all  analogy, 
however,  it  seems  reasonable  to  suppose  that  they  were  accompanied  by  corres- 
ponding modifications  in  the  structure  of  the  softer  parts  of  the  animal.  It 
will  also  be  observed  that  they  correspond,  in  part,  almost  exactly  to  the  char- 
acters distinguishing  divisions  of  the  allied  Actinocrinus  group.  For  instance, 
the  species  embraced  in  the  section  PJeurocrinus  differ  from  the  typical  forms 
of  PlaiycrimiAj  almost  precisely  as  Agarkocrimis  and  Amphoracrinv^  do  from 
the  typical  species  of  Actmocrinm, 

The  genus  Platt/crimis  seems  to  have  been  introduced  during  the  Upper 
Silurian  Epoch,  though  these  earlier  species  generally  depart  more  6r  less  from 
the  typical  Carboniferous  forms,  as  we  see  in  the  type  of  the  subgenus  Cupel- 
lasocrinuSy  for  instance,  and  P.  plumosm^  Hall.  The  Devonian  species  hitherto 
referred  to  this  genus,  are  said  by  de  KoniDck  to  all  belong  to  the  allied  genus 
Hexacrimui,  This  group  certainly  attained  its  maximum  development  during 
the  Carboniferous  Epoch,  which  it  seems  not  to  have  survived. 


Subgenus  PLEUROCRINUS,  Austin. 

PlATYCRINUS  SUBSPINOSUS,   Hall. 

PI.  15,  Fig.  6. 

FUtffcrinuM  Mubtipinotuij  Hall,  1858.    Geol.  Report  Iowa,  Atol.  I,  part  II,  p.  536,  pi.  8, 
figs.  9  and  10. 

Body,  including  the  summit  and  second  radials,  subhemi- 
spherical,  being  nearly  flat  below  and  gibbous  above;  decahedral 
in  outline,  as  seen  from  beneath,  with  the  arms  and  second 
radials  removed.  Base  pentagonal  in  outline,  flat  or  scarcely 
visible  in  a  side  view,  broadly  and  deeply  concave  in  the  mid- 
dle; margins  distinctly  beveled;  sutures  a  little  impressed  near 
the  beveled  lateral  margins.  First  radials  hexagonal,  as  seen 
from  below,  joining  nearly  horizontally  around  the  base,  but 
curving  abruptly  upwards  on  each  outer  lateral  margin  to  con- 
nect with  the  interradial  and  crown  pieces,  where  they  have 
each  an  addition  lateral  angle,  not  visible  from  beneath ;  lateral 
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and  inferior  (inner)  margins  distinctly  beveled,  like  the  basal 
pieces.  Second  radials  about  half  as  large  as  the  first,  from 
the  truncated  outer  ends  of  which  they  extend  out  nearly  hori- 
zontally, or  even  decline  slightly  below  the  horizon  of  the  base, 
presenting  a  pentagonal  inferior  view,  and  curving  strongly 
upwards  on  each  side  to  connect  with  the  vault  pieces.  Inter- 
radials  rather  small,  hexagonal  or  heptagonal,  and  rising  ver- 
tically from  the  upturned  edges  of  the  first  radials.  Anal 
piece  not  much  larger  than  the  interradials,  and  apparently 
octagonal. 

The  arms,  after  the  first  bifurcation  on  the  second  radial 
pieces,  extend  out  horizontally,  or  even  decline  a  little  at 
first,  and  then  curve  gradually  upwards;  they  all  bifurcate 
regularly  again  on  the  second  piece,  the  inner  subdivisions 
generally  bifurcating  a  third  time  on  the  second  piece,  while 
one,  or  sometimes  two  of  these  subdivisions  divide  again,  so  as 
to  make  37  (probably  sometimes  40)  arms  in  the  entire  series. 
The  arms  are  rounded  on  the  outside,  gradually  tapering;  and 
immediately  after  the  last  division,  each  is  at  first  composed  of 
one,  two,  or  three  wedge-formed  pieces,  beyond  which  they  soon 
pass  into  a  double  series  of  small  alternating  pieces,  supporting 
on  the  inner  side  a  double  row  of  thick,  closely-arranged  tenta- 
cles. 

The  summit  is  composed  of  various  formed  plates,  each 
of  which  rises  in  the  middle  into  a  short  spine  or  prominent 
tubercle.  These  pieces  extend  out  from  the  vault,  so  as  to 
form  the  summit  of  each  ray  nearly  to  the  second  bifurcation. 
The  anal  opening  is  small,  lateral  and  surrounded  by  small, 
rather  protuberant  pieces.  Entire  surface  finely  and  rather 
obscurely  granulose. 

We  are  under  obligations  to  Mr.  Charles  Wachsmuth,  of  Burlington,  Iowa, 
for  the  use  of  the  beautiful,  unique  specimen  from  which  our  figure  and  descrip- 
tion of  this  species  have  been  made  out.  It  is  one  of  the  finest,  if  not  the  finest 
specimen  of  Platycrimis  ever  found,  being  so  completely  detached  from  the 
matrix  that  almost  every  part  of  the  skeleton,  excepting  the  column,  which  is 
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wantiDg,  can  be  seen  nearly  as  well  as  in  a  living  CrinouL  It  is  evidently 
closely  related  to  P.  discoidcus  of  Owen  and  Shumard  (Owen's  Report  Wiscon- 
sin, Iowa  and  Minnesota,  p-  588,  pi.  5  A,  fig,  la,  li),  with  which  Dr.  Shumard 
thinks  it  may  be  identical;  but  as  neither  the  specimen  described  by  Prof.  Hall, 
nor  that  figured  by  us,  shows  any  traces  of  the  peculiar  ridges  and  other  sculp- 
taring  seen  on  the  first  radial  pieces  of  P.  discoidem,  we  think  these  forms 
specifically  distinct. 

Locality  and  2X)si(iofi:  Burlington,  Iowa;  Burlington  limestone,  of  Lower 
(/arboniferous  scries. 

Genus  CYATHOCRINUS,  Miller. 

Sjfwm, — Encrinua  (sp.),  Ure,  I7i)3.     History  of  Riitherglen  ;  (not  of  others). 

Encrini f €8  (8^.) J  ScRLOT J  1813.     Jahrb,  91-89;  Pctrefact.,  1820;    (not  Miller 
and  others.) 

CyathocrinifeSj   Miller,    1821.     Nat.   IlisL    Crinoidea,  p  85;  Qucnst.,   1835, 
Wegm.  Arch.,  p.  11,  89. 

Cyathocrinua^  Agabsiz,  1834.     Mem.  Soc.  8c.  Nat.  Neuch.,  ii,  and  others. 

PachycrinUf8y  Echwald,  1840.     Bull,  St.  Petersb.  vii,  p.  78. 

fEupaehyerinutj  Meek  and  Worthen,  1865.     Proceed.  Acad.  Nat.  Sci.  Phila- 
delphia, p.  159. 
Oenerie  formula. — 

Basal  plates,  5. 

Sabradials,  5. 

Radials,  3-f-5,  the  first  large  and  the  others  small. 

Anal  pieces,  2  or  3.  ^ 

The  base  in  this  genus  is  composed  of  five  pieces,  which  aje 
generally  of  equal  size  and  form,  and  united  so  as  usually  to 
present  a  pentagonal  outline.  Subradial  plates  five,  alterna- 
ting with  the  basal  pieces;  four  of  them  more  or  less  distinctly 
hexagonal,  and  one  heptagonal,  the  latter  being  generally  trun- 
cated above  for  the  reception  of  the  first  anal  piece,  and  some- 
times supporting  on  its  right  superior  sloping  side,  a  subanal 
piece  intercalated  between  it  and  one  of  the  first  radials. 
First  radial  plates  large,  truncated  and  more  or  less  sinuous 
above,  for  the  reception  of  the  second  radials,  usually  all  alter- 
nating with  the  subradials.  Second  and  third  radials  small,  the 
third  being  pentagonal  or  subtrigonal,  and  supporting  the  arms. 
First  true  anal  plate  resting  upon  the  truncated  upper  side  of 
one  of  the  subradials,  and  inserted  between  two  of  the  first 
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radials.  The  arms  are  usually  strong  and  variously  branched, 
each  division  being  probably  always  composed  of  a  single  range 
of  pieces. 

The  vault  is  composed  of  a  comparatively  small  number  of 
pieces,  and  is  provided  with  a  central  oral,  and  an  entirely 
distinct,  lateral  anal  opening,  one  of  which  is,  according  to 
de  Koninck  and  Lehon's  description,  and  Austin's  figures,  pro- 
duced in  the  form  of  a  short  proboscis. 

In  the  number  and  arrangement  of  the  pieces  composing  that  portion  of  the 
body  below  the  arm  bases,  this  genus  is  very  similar  to  Potenocrinus,  but  in 
the  structure  of  the  upper  part  of  the  body,  these  two  groups  are  remarkably 
distinct.  For  instance,  the  vault  of  Cyaihocrimis  is  comparatively  very  low, 
or  merely  arched  a  little  above  the  attachment  of  the  arm  bases,  and  provided 
with  a  central  or  subcentral  oral  opening,  sometimes  a  little  produced  as  a  short 
proboscis,  and  an  entirely  distinct  lateral  anal  opening;  while  in  Poteriocrinus 
the  whole  summit  is  enormously  extended  in  the  form  of  a  great  proboscis, 
often  as  wide  as  the  entire  body,  or  sometimes  much  wider  above,  and  nearly  or 
quite  as  long  as  the  arms,  with  (according  to  Austin)  a  single  opening  at  its 
summit.  These  we  regard  as  the  most  important  differences  between  these  two 
genera. 

Other  less  striking  differences,  however,  are  usually  observable  between  the 
species  of  these  groups,  such,  for  instance,  as  the  more  obconical  form  of  the 
body  in  the  typical  species  of  Poteriocnmut,  which  also  generally  have  one  or 
tWo  more  anal  pieces  included  in  the  walls  of  the  body,  below  the  summit  of 
the  first  radial  pieces,  than  in  Cyathocrinus,  Again,  in  most  cases,  they  like- 
wise have  one  of  the  first  radials  (that  on  the  right  of  the  anal  series)  resting 
upon  the  truncated  upper  extremity  of  one  of  the  subradials,  instead  of  all 
alternating  with  the  subradials  as  is  usually  the  case  in  Cyathocrmus,  These 
latter  peculiarities  of  structure,  however,  are  not  constant  in  either  of  these 
groups. 

The  genus  Cyaihocrinus^  as  properly  restricted,  seems  to  be,  as  maintained 
by  M.  M.  de  Koninck  and  Lehon,  Pictet  and  some  others,  mainly,  if  not  entirely, 
confined  to  the  Carboniferous  and  Permian  rocks.  We  are  aware  several  species 
have  been  referred  to  it  from  the  Silurian  and  the  Devonian  strata,  but  nearly 
all  of  these  not  clearly  belonging  to  other  established  genera,  present  more  or 
less  marked  differences  in  the  parts  known,  from  the  typical  Carboniferous 
species;  while  none  of  them  are  known  to  possess  the  two  distinct  openings  in 
the  summit,  characterizing  the  typical  species  of  Chaihocrinus, 

The  only  Silurian  species  known  to  us,  referred  with  probable  correctness  to 
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this  genus,  the  arms  of  which  have  been  discovered,  is  C,  hulbose^^  Ilall  (Fif- 
teenth Report  llegents  Uniy.  N.  Y.,  p.  123,  pi.  1.  fig.  19-20),  from  the  Upper 
Ilelderberg  rocks.  In  this  the  hemispherical  or  bulb-like  body  is  extremely 
small  compared  with  the  remarkably  robust  arms,  which  are  long,  spread  out 
horizontally,  and  bifurcate  several  times  ^hout  diminishing  in  size,  so  that  it  is 
manifest  they  could  not  have  been  capable  of  being  raised  into  an  erect  or  ver- 
tical posture,  and  folded  together  like  those  of  most  other  palwozic  crinoids. 
Indeed  it  seems  difficult  to  conceive  how  an  animal  with  so  small  a  visceral 
cavity,  could  have  been  endowed  with  sufficient  muscular  and  nervous  force,  to 
move  such  ponderous  arms  with  any  degree  of  facility.  Hence  it  is  probable 
that  during  the  life  of  the  animal,  its  arms  were  always  extended  out  horizon- 
tally, and  spread  upon  the  same  plane,  like  the  rays  of  a  fan.  From  all  its 
known  characters,  we  therefore  regard  it  as  the  type  of  a  distinct  little  group 
from  the  typical  forms  of  Ci/ath(}crinuSj  notwithstanding  its  agreement  with 
that  genus  in  the  structure  of  the  cup.  For  this  group  we  would  propose  the 
name  Araclinocrinus^  from  the  spider-like  appearance  of  the  body  and  extended 
arms.  In  addition  to  the  typical  species  A.  hulhosm^  it  will  doubtless  include 
A.  pisifomu8=(^Potenorrinu8 pisiformis,  Roemer),  and  some  other  Upper  Silu- 
rian species. 

In  the  August  (1855)  number  of  the  Proceedings  of  the  Philadelphia  Acad- 
emy of  Natural  Sciences,  p.  159,  we  proposed  the  name  Eupachycrinus, 
(eo,  well;  7ra/e>7,  thick;  xptvov,  a  lily),  for  the  reception  of  a  curious 
group,  the  type  of  which  was  figured  by  Mr.  Lyon,  in  the  Kentucky  Geological 
report,  vol.  iii,  pi.  1,  figs.  2,  2  a  and  26,  under  the  name  Grajthiocrinm  X^-hra- 
chialu.  As  little  is  known  of  the  upper  part  of  the  body  of  this  crinoid,  it 
is  difficult  to  determine  whether  it  is  more  nearly  allied  to  Foteriocrinus,  or  to 
Cjfathocnnws.  It  dificrs  from  both,  however,  as  well  as  from  Graphiocrhius, 
in  having  its  arms,  from  their  origin  on  the  first  piece  after  the  division  on  the 
second  radial  plate,  composed  of  a  double  series  of  minute,  very  short,  inter- 
locking pieces,  as  well  as  in  the  remarkably  solid,  tumid  character  of  its  body 
pieces.  For  the  present  we  place  this  group  provisionally  as  a  section  of 
Qfathocrinus,  though  it  is  (juite  probable  it  will  be  found  ijcntricaUy  distinct 
both  from  that  genus  and  Poteriocrinus,     In  addition  to  the  typical  species,  it 

Note. — Since  writing  the  above,  a  comparison  of  Mr.  Lyon's  figures  of  his  G. 
l4-braehialiSf  in  the  Kentucky  Report,  with  dcKoniuck's  iigures  of  his  genus  Ilydreiono- 
erinus  Woodianiu  (Bull.  Acad.  Jioyale  de  Belgiquf^  pi.  ii),  leads  us  to  suspect  that 
the  Kentucky  fossil,  as  well  as  the  other  species  mentioned  above,  may  possibly  fall 
into  Prof.  deKoninck's  genus.  If  so,  of  course  the  name  Jlydreionoerinus  will  have  to 
take  precedence  over  EupaehycrinuBy  and  the  group  could  not  be  placed  as  a  subgenus 
under  Cyathocrinus.  Until  more  is  known  in  regard  to  the  upper  parts  of  these  Amer- 
ican forms,  however,  this  must  remain  an  open  question. 

23  Aug.  80^  1806. 
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includes  E. p€ntalohus={Cyathocrinus  f  pentcdohxis^lldXX).  and  possibly,  also, 
Scophiocrinus  orbicularis^  Hall,  as  well  as  our  Poteriocrinm  (^Scaphiocrinui)  sub- 
iumidus. 

Cyathocrinus  sculptilis,  Hall. 

PI.  15,  Fig.  2  a,  26. 

Cyathocrinus  teulpHlis^  Hall,  1860.     Sapplement  to  Iowa  Report,  vol.  i,  part  ii,  p.  59. 

Cyathocrinus  tcitulus^  Mkbk  and  Wobthkn,  Sept.,  1660.     Proceedings  Acad.  Nat.  Sci., 

Philad.,  p.  393. 
Cyathocrinus  sculptilis  (Hall),  Meek  and  Worthen,  June,  1861.     Rid,  p.  148. 

Body,  below  the  summit  of  the  first  radial  plates,  basin-shaped, 
about  twice  as  wide  as  high,  truncated  at  the  base,  from  which 
the  sides  expand  rapidly  upwards;  composed  of  thick,  strong, 
somewhat  rugose  plates,  which  are  very  convex  in  the  middle 
and  deeply  excavated  at  the  corners ;  sutures  distinct.  Base 
small,  flat,  or  truncated  on  a  plane  with  the  under  side  of  the 
subradials,  so  as  not  to  be  seen  in  a  side  view;  columnar  facet 
slightly  concave,  occupying  apparently  about  two-thirds  the 
area  of  the  base,  and  perforated  by  a  central  opening  equal  to 
one-third  its  own  diameter.  Subradial  pieces  about  as  wide  as 
long,  directed  obliquely  outward  and  upward  from  the  base; 
four  of  them  pentagonal  and  one  hexagonal,  there  being  no 
visible  angle  at  the  middle  of  the  under  side  in  any  of  them. 
First  radials  much  larger  than  the  subradial  pieces,  about  twice 
as  wide  as  high,  unequal,  the  two  on  the  anal  side  being  shorter 
than  the  others ;  all  pentagonal,  distinctly  truncated  and  a  little 
concave  above,  the  upper  side  being  much  longer  than  either 
of  the  others ;  some  of  the  superior  lateral  angles  apparently  a 
little  truncated,  as  if  for  the  reception  of  small  interradial  pieces. 
Anal  piece  about  the  size  of  the  subradials,  subquadrangular, 
widening  from  the  base  upwards.  Height  to  summit  of  first 
radials,  0.36  inch;  breadth,  0.71  inch;  breadth  of  base,  0.23 
inch ;  length  of  subradials,  0.21  inch ;  length  of  longest  first 
radial,  0.23  inch;  breadth  of  ditto,  0.33  inch. 
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Tho  very  prominent  central  portions  of  the  subradial  pieces  are  truncated 
below  on  a  plane  with  the  base,  and  project  ont  horizontally  from  it  in  such  a 
manner  as  to  form  a  distinct  IBive-rajed  star,  as  seen  from  below.  From  near 
the  middle  of  each  subradial  there  is  a  rather  obscure  angular  ridge,  extending 
along  each  side  of  its  prominent  central  portion  to  the  base,  and  others  con< 
necting  with  similar  ridges  on  the  first  radials  and  anal  piece  above.  The  very 
profound  excavations  between  the  prominent  central  portion  of  the  subradials 
extend  in  so  as  to  produce  a  slight  emargination  in  the  outer  extremity  of  each 
basal  piece,  while  the  depressions  between  the  first  radials  produce  a  similar 
indentation  in  the  extremity  of  each  subradial.  Judging  from  the  obliqueness 
of  the  superior  truncated  side  of  the  first  radial  plates,  it  is  manifest  that  the 
succeeding  radials  must  have  extended  very  obliquely  outwards  and  upwards. 

Prof.  Hairs  Supplement  to  the  Iowa  Keport  did  not  reach  us  until  our 
description  of  this  species,  published  in  the  Proceedings  of  the  Academy  of 
Sciences,  was  in  type ;  and  from  the  necessarily  hurried  mtfnner  in  which  we 
were  then  compelled  to  make  comparisons;  we  overlooked  the  identity  of  the 
form  under  consideration  with  his  CyatJiocrinus  sculptiiis.  The  fact  that  he 
had  described  the  first  anal  plate  as  being  ^' heptagonal,''  and  the  second  * 'quad- 
rangular,'' with  its  ''upper  margin  on  a  line  with  the  summits  of  the  adjacent 
radials,"  led  us  to  think  our  specimen  clearly  distinct.  A  subsequent  more 
careful  comparison,  however,  with  his  diagram  (page  GO,  Supplement  to  Iowa 
Report),  has  satisfied  us  that  he  had  inadvertently  described  one  of  the  subra- 
dial pieces  as  the  first  anal  plate,  and  the  first  anal  piece  as  the  second.  When 
these  corrections  are  made  in  his  description,  it  agrees  so  very  nearly  with  our 
crinoid  that  we  can  scarcely  entertain  a  doubt  of  their  identity. 

Locality  and  position:  Burlington  limestone,  Burlington,  Iowa. 


Genus  POTERIOCRINUS,  Miller. 

Synon. — Enerinus  and  Atiropodia  (sp.),  Urb,  1793,  Hist.  Rutherglen. 

Poteriocrinitesj  Miller,  1821,  Nat.  Hist.  Crinoidea,  p.  68 ;  Schlot.,  1823,  Naturg. 
Z.  Petrcf.  Th.  1,  p.  82;  Blainv.,  1834,  Man.  Act.,  p.  260,  and  varions  others. 
Polerioerinusj  Aoassiz,  1834.     Mem.  Soc.  Sci.,  Neuch.,  p.  197,  and  most  sub- 
sequent authors. 
f  ScaphioerintUj  Hall,  1858.     Iowa  Report,  toI.  i,  part  ii,  p.  650. 
f  CcRlioerintu^  White,  1863.     Boston  Jour.  Nat.  Hist.,  vol.  vii,  p.  499. 

Oeneric  formula, — 

Basal  pieces,  5. 

Subradials,  5. 

Radials,  1  (large)  4-5,  and  a  Tariable  number  of  smaller  ones. 

Anals,  4  to  6. 

Arms  variously  divided,  according  to  the  species. 

Vault,  greatly  produced  in  the  form  of  a  large  proboscis. 
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The  body  in  this  genus  is  usually  obconical,  with  the  five 
basal  pieces  united  so  as  to  form  a  more  or  less  depressed  pen- 
tagonal cup.  Three  of  the  five  subradials  are  of  the  same  form, 
and  two  on  the  anal  side  are  more  variable,  and  generally  have 
each  one  or  two  sides  more  than  the  others.  The  five  first 
radials  are  usually  larger  than  the  others,  and  connect  with 
each  other  laterally,  so  as  to  form  a  part  of  the  walls  of  the 
body;  four  of  them  are  pentagonal,  and  alternate  with  the  sub- 
radials, and  the  other  generally  hexagonal  and  often,  though 
not  always,  raised  with  its  summit  above  the  others,  while  its 
base  usually  rests  directly  upon  the  upper  truncated  margin  of 
one  of  the  subradials. 

The  succeeding  radial  pieces  vary  in  number,  size  and  form 
in  the  various  species,  or  even  in  the  different  rays  of  the  same; 
there  being  sometimes  as  many  as  thirteen  or  more  in  one  ray, 
and  only  from  two  to  about  five  in  the  others.  All  of  the 
radial  pieces  above  the  first  series  are  free;  or,  in  other  words, 
those  composing  the  different  rays  are  not  connected  laterally, 
80  as  to  form  a  part  of  the  walls  of  the  body.  The  anal  pieces 
are  somewhat  irregular  in  their  arrangement,  but  generally  one 
of  the  first  two  rests  between  the  superior  sloping  sides  of  the 
two  irregular  subradials,  while  the  other  is  supported  upon  the 
truncated  upper  side  of  one  of  the  subradial  pieces;  above  these 
there  are  from  two  to  four  other  anal  pieces  connected  with 
the  base  of  the  proboscis. 

The  vault  or  summit  of  the  body  is  enormously  developed  in  the  form  of  a 
great  cyliodrical,  or  ventricose  trunk,  generally  at  least  as  wide  as,  or  in  Csdo- 
crinus  much  wider  than,  the  cup  below,  and  nearly  or  quite  as  long  as  the 
arms,  while  its  single  opening  is  said  to  be  located  at  its  upper  extremity.'*' 
De  Koninck  and  Lehon  think  it  was,  in  some  species,  merely  protected  by  a 
soft  integument,  but  in  all  the  various  species  in  which  we  have  seen  this  part, 
it  was  composed  of  numerous  small^  very  regular,  close  fitting,  hexagonal  plates, 

*  We  follow  Austin  and  others,  in  giving  the  upper  extremity  of  the  proboscis  as 
the  position  of  the  opening  of  the  summit,  not  having  seen  this  opening  in  any  of  the 
specimens  of  this  genus  we  have  examined. 
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as  ID  Dendrocrinus  and  some  other  allied  genera.  In  P,  missouriensis,  Shumard, 
(/'.  longidactylus^  Shumard,  Missouri  Report,  pi.  B,  fig.  5),  as  well  as  several 
other  species  we  have  examined,  including  some  of  the  ScapMocinnia  group, 
numerous  slit-like  pores  are  seen  passing  through  the  vertical  zigzag  sutures, 
between  alternate  ranges  of  these  small  pieces,  so  as  to  present  much  the  appear- 
ance of  the  ambulacra  of  the  Echinoids,  excepting  that  these  pores  are  not 
round,  and  do  not  pierce  the  pieces  themselves,  but  pass  through  the  sutures. 

As  already  remarked,  in  connection  with  the  description  of  that  genus,  the 
group  under  consideration  is  in  some  respects  closely  similar  to  Ct/athocriims, 
but  difiers  remarkably  in  the  size  and  structure  of  the  superior  parts  of  the 
body,  as  well  as  in  some  less  important  points  of  structure  in  the  body  below 
the  arms.  For  all  these  differences  sec  remarks  on  page  176.  In  the  arrange- 
ment of  the  pieces  of  the  body  below  the  arms,  it  agrees  almost  exactly  with 
Ut/dreiouorrhius^  de  Koninck,  though  it  differs  completely  above,  in  its  arms 
being  free,  instead  of  united  laterally  so  as  to  form  a  kind  of  cylindrical  tube. 

It  is  much  more  nearly  allied  to  Zeacrinn^^  of  Troost,  from  which  it  differs 
mainly  in  its  larger  and  more  protuberant  base,  more  numerous  and  narrower 
radial  pieces,  as  well  as  in  the  different  form  and  proportions  of  its  subradial 
and  anal  pieces.  As  ZeacrinuSj  however,  in  some  of  its  species,  approaches 
very  nearly  certain  forms  of  Sfaphiorrinuis*  which  seems  not  f/niericaf/t/  distinct 
from  Potcn'orrinus,  it  may  be  found  that  both  ScapJuocrmm  and  Zeacrinm should 
be  ranged  as  subgenera  under  Potenocrinus, 

If  the  type  of  Graphiocnmis^  de  Koninck  and  Lehon,  should  be  found,  as 
suggested  by  Mr.  Lyon  and  Dr.  Shumard,  to  have  a  series  of  five  minute  basal 
pieces  within  the  range  regarded  as  such  by  de  Koninck  and  Lehon,  which  is 
highly  probable,  then  it  could  not  be  distinguished,  even  subgenerically,  from 
the  typical  species  of  Scajyhiocrmusy  in  which  case,  the  older  name  Graphwcri- 
nus  would  replace  Sraphiocrimis, 

The  groups  tScaphwcriniut,  Hall,  and  Co'Iiocnnus,  "White,  as  originally  intended 
by  their  authors,  appear  to  be  sections  or  subgenera  under  Potcriocrinm.  The 
first,  SrapJn'orn'miSj  as  represented  by  the  typical  species,  S,  simplex^  differs 
from  Potrriorrinus  proper,  and  approaches  Zeacrimis,  in  having  its  base  much 
smaller  and  less  protuberant,  and  in  being  provided  with  but  two  primary  radial 
pieces  to  each  ray,  while  it  also  has  but  a  single  anal  piece  below  the  summit  of 
the  first  radial  pieces.  Such  are  the  gradations  presented  by  other  species, 
however,  that  Prof.  Hall  and  others,  who  have  recognized  the  group,  have 
found  it  necessary  to  include  species  with  a  larger  protuberant  base,  and  with 
two  anal  pieces  included  in  the  wall  of  the  cup  below  the  top  of  the  first  radials. 


*  It  is  acknowledged  (Iowa  Report,  p.  682)  that  Zeacrinus  inUrmediut^  Hall,  might 
with  almost  equal  propriety  bo  referred  to  either  Zeacrinus  or  Seaphiocrinus. 
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So  that  the  odIj  distinction  led  would  be  the  presence  of  but  two  primary 
radials  to  each  ray,  while  Prof.  Hall  has  referred  some  species  possessing  this 
latter  chatacter  to  Poteriocrinus  proper. 

The  group  Coeliocrtntts,  so  far  as  known,  seems  to  differ  from  Scaphtocrimt* 
only  in  having  the  proboscis  venticose  or  balloon  •shaped  above,  instead  of  cylin- 
drical, while  it  differs  from  the  typical  forn^s  of  Poteriocrinus  both  in  that 
character  and  the  presence  of  but  two  primary  radial  pieces  in  each  ray.  It  is 
possible,  however,  that  when  the  position  of  the  opening  of  the  summit  is 
determined  in  Coeliocriniis,  that  it  may  be  found  to  differ  from  that  of  Poterio- 
crinus proper.  Dr.  White  thinks  it  must  be  situated  near  the  base  of  the 
proboscis,  as  he  could  find  no  traces  of  it  in  specimens  where  all  the  upper  parts 
of  the  proboscis  were  well  preserved. 

In  accordance  with  the  views  of  de  Koninck  and  Lehon  and  other  authors, 
we  regard  the  genus  Poteriocrinus  as  dating  back  at  least  to  the  Upper  Silurian 
Epoch.  Two  English  species  have  been  referred  to  it  from  that  horizon  by 
de  Koninck  and  Lehon  (^Cyathocrinus  goniodactylus^  and  C.  capillaris,  Phillips); 
while  Homocrinus  scoparius  of  Hall  (Palseont.,  N.  Y.,  iii,  pi.  1),  certainly  agrees 
with  the  typical  forms  of  the  genus  far  more  nearly  than  the  type  of  Scaphio- 
crinus,  which  Prof.  Hall,  and  all  others,  place  as  a  section  of  Poteriocrinus.  In 
fact  it  seems  to  be  in  every  respect  a  typical  Poteriocrinus — whether  we  regard 
it«  general  physiognomy,  the  form  and  structure  of  its  proboscis,  its  rays  or 
body,  with  the  single  slight  exception  of  having  the  lower  one  of  its  two  anal 
pieces,  below  the  top  of  the  first  radials,  isolated  from  those  above  the  one  con- 
necting with  its  right  superior  sloping  side.  But  if  this  very  slight  peculiarity 
of  the  lowest  anal  plate  excludes  this  species  from  Poteriocrinus,  how  can  that 
group  include  as  one  of  its  sections  ScaphiocrinuSy  in  the  type  of  which  this  lowest 
anal  plate  is  entirely  wanting ,  and  the  whole  physiognomy  more  widely  different? 
Again,  if  this  arrangement  of  the  lowest  anal  plate  excludes  it  from  Poterio- 
crinus, how  can  it,  upon  such  a  basis  of  classification,  be  referred  to  Homocri- 
nus?, the  type  of  which  (27*.  parvus)  presents  the  marked  difference  of  having 
the  lowest  anal  piece  resting  directly  down  upon  the  basal  pieces,  to  say  nothing 
of  the  wide  differences  in  the  structure  of  the  arms. 

The  genus  Poteriocrinus  also  occurs  in  the  Devonian  rooks,  both  in  this 
country  and  Europe.  P.  minutus,  Boemer,  is  a  European  example;  while 
Prof.  Hall  has  described  several  species  from  the  Hamilton  division  of  the 
Devonian  of  this  country.  The  so-called  Ct/athocrinus  omatissimus,  Hall,  from 
the  Portage  group  of  N.  Y.,  is  probably  also  a  Poteriocrinus,  judging  from  the 
figure. 

It  was  during  the  Carboniferous  epoch,  however,  that  this  genus  undoubtedly 
attained  its  greatest  development,  and  we  have  no  evidence  of  its  existence 
after  the  close  of  that  period  of  our  earth's  history. 
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PoTERiocRiNus  SwALLOvi,  M.  and  W. 

PI.  16,  Figs.  4a,  46. 

Poterioerintu  Swallovi,  Mbbk  and  Worthbn,  Sept.  1860.     Proceed.  Acad.  Nat.  Sci. 
Philad.,  p.  394. 

Body  below  the  arms  abeonieal,  or  tapering  regularly  down 
to  its  connection  with  the  column ;  composed  of  smooth,  nearly 
flat  plates,  connected  by  linear  sutures.  Base  small,  basin- 
shaped,  truncate  below,  and  widening  gradually  upwards,  about 
half  as  high  as  wide,  and  composed  of  nearly  equal  pentagonal 
pieces;  columnar  facet  comparatively  large,  a  little  concave, 
without  a  marginal  rim,  and  pierced  by  a  pentapetalous  cen- 
tral opening,  apparently  less  than  one  third  the  diameter 
of  the  column.  Subradial  plates  unequal,  some  of  them  as 
long  as  wide,  and  others  wider  than  long,  three  hexagonal,  and 
two  on  the  anal  side,  which  are  larger  than  the  others,  hepta- 
gonal.  First  radial  plates  smaller  than  tjie  subradial  pieces; 
all  wider  than  high,  pentagonal,  and  truncated  above,  the  upper 
side  being  longer  than  either  of  the  others.  Second  radials 
very  short,  about  twice  as  wide  as  high,  some  of  them  some- 
what wedge-shaped,  or  a  little  longer  on  one  side  than  the 
other.  Third  radials  short,  or  about  twice  as  wide  as  high, 
four  of  them  pentagonal  and  supporting  the  principal  divisions 
of  the  anns  on  their  superior  sloping  sides.  In  the  anterior  ray 
the  third  radial  plate,  instead  of  being  a  bifurcating  piece,  is 
truncated  a  little  obliquely  above,  and  succeeded  by  thirteen 
other  radials;  all  of  which,  excepting  the  last,  are  very  short, 
and  alternately  a  little  wedge-shaped;  while  the  last  one  is 
larger  than  the  others,  pentagonal  in  form,  and  supports  two 
divisions  of  the  arms,  similar  to  those  in  the  other  rays  above 
the  second  bifurcation. 

•  The  first  anal  piece  is  pentagonal  and  rests  between  the 
upper  sloping  edges  of  two  of  the  subradials,  while  its  right 
superior  sloping  side  supports  one  of  the  under  sides  of  a  first 
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radial ;  and  its  lefl  side  connects  with  another  anal  piece,  rest- 
ing upon  the  truncated  upperendofoneof  the  sub-radial  pieces. 
On  the  truncated  upper  margins  of  these  two  anal  pieces  two 
others  are  supported,  but  our  specimen  is  not  in  a  condition  to 
show  their  form,  or  to  enable  us  to  determine  whether  or  not 
they  are  succeeded  by  any  other  anal  pieces  above. 

The  arms  are  all  long,  robust  and  rounded,  those  of  the 
two  posterior,  and  the  two  lateral  rays,  after  the  first  bifurca^ 
tion  on  the  third  radial  piece,  bifurcate  again  on  the  ninth 
piece,  beyond  which  they  seem  to  be  simple,  and  are  each  com- 
posed of  a  single  series  of  short,  somewhat  wedge-shaped  joints. 
The  column  is  composed,  near  the  body,  of  finnly  anchylosed 
segments,  the  sutures  of  which  are  not  visible  0.20  inch  below 
its  connection  with  the  base.  Its  central  cavity  presents  in  a 
transverse  section,  the  same  pentapetalous  form  seen  in  the 
central  perforation  of  the  base.  Length  to  summit  of  third 
radial  pieces,  0.S6  inch;  breadth  at  the  summit  of  the  first 
radial  pieces,  about  0.60  inch. 

Fig.  3. 
This  ap«cies  seems    to   be 
more  nearly  allied  to  Potcriocri-  j^\ 


A.xA^ 


I,  of  Shumard, 
than  to  any  other  with  which 
we  are  acquainted.  It  differs, 
however,  in  having  a  less  grad-  ^.'^ 

ually  tapering  body  (though  the      ry~r^  I  '     ^ 

specimenwehaTefigurcdiscom-      ]?(  I    I      )  \^J 

pressed  so  as  to  give  its  body  a      ^Iv-"-"— ' 
broader  appearance  than  is  nat- 
ural), and  much  stronger  arms,  ^ 
whiob   differ  entirely  in  their                 /"xvJ 
mode  of  branching,  as  well  as              '^'^^ 
in  the  form  of  their  segments. 
Our  epeciea  has  also  a  propor- 
tionally smaller  column  at 
juoetion  with  the  base.     It  was  ndi«i  pienw.   Nituni  ■!■«. 
named  in  honor  of  Prof.  G.  C.  Swallow,  State  Geologist  of  Kansas. 
LocaUlU  and  ponti'on :  Same  as  preceding. 
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Genus  ZEACRINUS,  Troost. 

Synon. — Cupre980crinu9  (sp.),  McCoT|  1849.     Ann.' Mag.  Nat.  Hist.,  2d  Ser.,  Vol.  ii,  p. 

244;  (not  Goldf.,  1832.) 
Poteriocriniu  (sp.),  de  Koninck  and  Lkhon,  1854.     Recherch.  Grinoides,  p.  91 ; 

and  of  some  others. 
Hydreionocrinu9  (sp.),  DB  Koninck,  1858.   Bull.  Acad.  Rojale  Belgique,  2d  Ser., 

t.  iii,  p.  19. 
ZtaerinuB  (Troost),  Hall,  1858.     Iowa  Report,  Vol.  i,  part  2d,  p.  541. 

Generic  formula. — 

Basal  pieces,  5,  small,  and  often  hidden  bj  the  column. 

Subradials,  5. 

Radials,  2+^)  or  often  3,  4  or  more,  in  the  anterior  ray. 

Anal  pieces,  4  to  6  or  more,  visible  between  the  arms. 

Interradials,  0. 

Arms,  10  to  40. 

The  species  embraced  in  this  group  have  the  body  rounded 
below,  with  the  five  very  small  basal  pieces  sunken  in  a  con- 
cavity, and  often  nearly  or  quite  hidden  by  the  column.  The 
five*  subradials  are  sometimes  long,  narrow,  suboval  or  lanceo- 
late, with  a  more  or  less  pentagonal  outline,  excepting  one  on 
the  anal  side,  which  is  often  hexagonal.  The  primary  radial 
series  all  alternate  with  the  subradials,  and  are  so  wide  as  to 
connect  laterally,  so  as  to  leave  no  spaces  for  interradial  pieces; 
each  consisting  of  two  pieces,  excepting  in  the  anterior  ray, 
which  has  usually  three  or  more.  Anal  pieces,  from  four  to 
six  or  more  visible  between  the  arms — ^two  to  three  of  them 
forming  a  part  of  the  wall  of  the  cup  below  the  arms,  as  in 
Ihteriocrinvs.     Summit  unknown. 

The  species  composing  this  group,  although  differing  in  general  appearance, 
are  closely  related  in  structure  to  Potenocrinus^  but,  as  already  stated  in  the 
remarks  upon  that  genus  (page  181),  they  differ  in  having  the  body  rounded 
below,  and  the  base  very  small  and  sunken;  the  arms  are  also  usually  less 
elongated  and  broader,  as  well  as  always  with  only  two  primary  radial  pieces, 
excepting  in  the  anterior  ray,  which  generally  has  more.  Unfortunately  we 
know  nothing  of  the  structure  of  the  vault  in  this  group,  though  judging  from 


*  In  one  species  {Z.  elegans^  Hall,)  there  is  apparently  an  abnormal  sixth  subradial. 
24  Aua.  81, 18M. 
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analogy,  it  was  probably,  as  in  Potenocrtnus^  produced  upwards  as  a  large  pro- 
boscis. 

If  the  type  of  Graphiocrinus^  de  Koninck  and  Lehon,  as  suggested  by  Mr. 
Lyon  and  Dr.  Shumard,  should  be  found  to  have  five  minute  basal  pieces 
within  the  range  described  as  basals  by  de  Koninck  and  Lehon,  it  is  not  im- 
probable that  the  group  under  consideration  may  be  so  connected  with  that  type, 
through  such  forms  as  the  typical  species  of  Scaphtocrinm,  that  it  will  become 
necessary  to  unite  the  whole  as  members  of  one  group.  If  so,  de  Koninck  and 
Lehon's  name  would  have  to  stand  for  the  entire  group,  unless  Graphiocrinus 
and  Zeacrhuis  should  both  be  regarded  as  forming  distinct  subgenera  under 
PoteriocriJius. 

So  far  as  known  to  us,  the  Zeacrinus  group  is  confined  to  the  Carboniferous 
rocks ;  though  Prof.  Hall  has  described  two  species  he  refers  to  this  genus 
from  the  Waverly  Sandstone  of  Ohio,  regarded  by  some  as  belonging  to  the 
Upper  Devonian. 

Zeacrinus  Troostanus,  M.  and  W. 

PI.  16,  Fig.  2. 

Zeacrinus  Troostanus^  Meek  and  Wobthbn,  September,  1860.     Proceed.  Acad.  Nat.  Sci., 

Philad.,  p.  390. 
Zeacrinus  scopariuSj  Uall,  Feb.,   1861.     Descr.  Grin.  (Prelim.  Notice,  Albany),  p.  8. 

Body  depressed,  basin-shaped  below  the  arms,  rounded  aud 
concave  on  the  under  side;  composed  of  apparently  smooth 
plates,  which  are  connected  by  linear  sutures.  Base,  small, 
concave,  and  nearly  or  quite  hidden  by  the  column.  Subra- 
dial  pieces  unequal  in  size,  a  little  wider  than  long,  excepting 
the  largest  one  'on  the  anal  side,  four  of  them  hexagonal,  and 
one  or  two  heptagonal,  (counting  three  angles  at  the  base). 
First  radials  nearly  twice  as  wide  as  high,  pentagonal,  the 
superior  horizontally  truncated  edge  being  longer  than  either 
of  the  inferior  sloping  sides.  Second  radials  about  the  size  of 
the  first,  wider  than  high,  pentagonal,  and  indistinctly  hexag- 
onal ;  all  longer  on  the  inferior  truncated  side  than  either  of 
the  others ;  apparently  four  of  them  supporting  on  their  supe- 
rior sloping  sides  the  first  divisions  of  the  arms,  while  the  fifth 
on  the  anterior  side  is  truncated  above,  and  succeeded  by  three 
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other  very  short,  wide  pieces,  upon  the  last  of  which  the  first 
divisions  of  the  arms  rest. 

Two  of  the  anal  pieces  are  visible  in  our  specimen,  resting 
upon  the  largest  suhradial,  and  apparently  each  supporting,  or 
connecting  with,  one  of  the  inferior  lateral  edges  of  a  first  radial 
on  each  side.  It  is  of  moderate  size,  pentagonal,  and  supports 
a  smaller  piece  of  unknown  form,  on  its  upper  truncated  side, 
while  its  left  superior  sloping  edge  connects  with  'another  small 
piece,  apparently  of  a  pentagonal  form,  resting  upon  a  short 
truncated  upper  side  of  one  of  the  subradials. 

The  arms  are  nearly  flat,  or  but  slightly  rounded  on  the 
outer  side,  and  bifurcate  again  after  the  first  division  on  the 
second  radial  pieces  (in  the  lateral  and  posterior  rays),  on  the 
eighth,  tenth  and  eleventh  pieces ;  one  of  each  of  these  divi- 
sions subdivides  again  on  the  twelfth  or  fourteenth  piece,  be- 
yond whicli  they  all  appear  to  be  simple.  The  entire  length 
of  our  specimen,  to  the  extremity  of  the  arms,  is  about  1.50 
inches.  Height  of  body,  to  summit  of  second  radials,  0.20; 
breadth  of  do.,  at  the  top  of  second  radial  pieces,  near  0.40 
inch. 

Fig.  4. 

This  species  is  related  to  Zcaeriniu  ramome,  Hall, 
(Iowa  Report,  p.  549,  pi.  iz,  fig.  3,)  but  differs  in 
having  its  arms  more  flattened,  and  broader  on  the 

(oiit«r  side.  Thej  also  bifurcate  loss  frequently,  and 
the  number  of  pieces  between  the  bifurCatiuoB  is  coq- 
siderablj  greater.  Its  second  radials  are  likewise  pro- 
portionally shorter,  as  are  all  the  arm  pieces.  Again, 
all  the  divisions  of  its  arms  are  given  off  much  less 
obliquely  than  in  Z.  ramonis.  The  specific  name  waa 
given  in  honor  of  Prof.  G.  Troost,  deceased,  former 
State  Geologist  of  Tennessee,  and  the  founder  of  the 
genua 

If  Zc<wr(«M«  should  be  hereafter  found  to  be  synonymous  with  Graphitii:ri- 
Hiu,  as  has  been  suggested,  the  name  of  this  species  would  of  course  become 
Graphiocrliiiu  Trovelantu. 

Loca/ilff  ami  potltion:  Burlington,  Iowa,  Burlington  Limestone,  of  Lower 
Carboniferous  series. 
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Genus  STROTOCRINUS,  M.  and  "W. 

(ffT/nurot,  spread;  ipnov,  a  lily;  io  allusion  to  the  spreading  Bummit.) 
Sgnan. — Aetinoerinui  (ep.),  Hall  ;  Ubik  and  Wobtbin,  And  others  ;  (aot  Hilibk.) 

Calatkoerinut,  Hill  (sabgen.  Actinoer.),  Feb.,  1861,    Descr.  Criaold.  Prelim. 
Notice,  p.  12;  (not  von  Ueyib,  1848,  Leonbard  and  Btoon's  Jahib.,  p.  469.) 
Oerttric  Formula, — 

Basal  plateB,  3. 
Sabradials,  0. 
Primarr  radials,  3  +  G. 

Secondar;  ditto,  1  to  2-\- 10,  and  succeeded  by  tertiary  and  otber  divisions, 
vbicb,  witb  tbe  interazillary,  iaterbracbial  and  vault  pieces,  unite  to  form 
a  greatlj'  expanded,  ten  rayed,  horizontal  disc,  completely  isolatiog  tbe  anal 
and  interradial  areas  rrom  tbe  vault,  and  supporting  tbe  Tree  ascending 
arms  around  its  margin. 
Interradial  pieces,  9  to  10,  ot  more. 

Anal  pieces,  9  to  13,  or  more ;  the  first  one  resting  upon  tbe  bagali. 
Arnu,  30  to  T2,  or  more. 

Fig.  6. 


Strotoeriaua  pervmbrotutf 
Tbti  flffiire  showa  the  eipanded  BUininit,  naturiiT  si 
lag  reitored.    The  ndlalmK  bars  imti  irilhia  the  cent 

■roDndthe  inarains.    The  very  small  onl  opeDlagsf 
lilUe  below  the  middla. 
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This  -is  another  type,  agreeing  exactly  with  Acthiocrintts  in 
the  number  and  arrangement  of  the  pieces  composing  all  that 
part  of  the  body  below  the  divisions  of  the  rays.  Above  this, 
however,  in  the  structure  of  the  succeeding  parts,  to  the  bases 
of  the  free  arms,  it  is  remarkably  different.  After  the  first 
division  of  the  rays,  another  bifurcation  takes  place  on  the 
secondary  radials,  and  of  the  latter  divisions  the  two  outer 
usually  consist  of  a  succession  of  brachial  pieces,  while  the  two 
inner  divisions  continue  on  for  some  distance,  sending  off  on 
each  side  alternating  lateral  division  or  ranges  of  brachial 
pieces,  so  as  to  produce  a  great  number  of  arms.  The  spaces 
between  all  the  divisions,  out  to  the  bases  of  the  free  arms,  are 
occupied  by  small  intermediate  pieces,  which,  together  with 
the  brachial  and  other  divisions,  unite  and  spread  out  horizon- 
tally or  at  right  angles  to  the  axis  of  the  body,  so  as  to  form  an 
enonnously  expanded  rim  around  the  summit  (see  cuts  No.  5  and 
7),  which  isolates  the  anal  and  interradial  areas  from  the  vault, 
and  bears  the  small,  free,  ascending  arms  around  its  margin. 
The  vault  is  nearly  flat,  composed  of  numerous  small  pieces, 
and  extends  out  to  the  farthest  limits  of  the  expanded  summit, 
BO  that,  as  eeen  from  above  or  below,  it  presents  the  appearance 
of  a  broad,  flat,  more  or  less  distinctly  ten-rayed  disc.  As  in 
Actinocrinusj  the  arms  are  simple,  and  consist  each  of  a  double 
series  of  small,  interlocking  pieces.  The  body,  below  the  ex- 
panded summit,  in  the  species  of  this  group,  is  more  or  less 
elongate-oJxjonical,  and  usually  somewhat  truncated  at  the  base 
(see  cut  No.  7,  on- p.  192),  so  that,  with  its  greatly  expanded 
summit  and  flattened  vault,  it  presents  a  symmetrical,  urn- 
shaped  outline.  The  body  plates  are  usually  more  or  less 
costate,  and  sometimes  beautifully  rayed. 

Like  various  other  groups  of  palaoozoio  Crinoids,  as  the  genera  are  now  under- 
stood, the  fi:enus  Strotocrinus  includes  two  sections,  distinguished  as  follows: 

Section  a. — Tho  typical  species,  with  a  small,  simple,  subccntral  opening  in  the  vault 
without  a  projecting  proboscis. 
Inclnding  the  typical  species,  Strotoerinus  perumbrotua  and  8.  rtgalu=i 
(Actinocrinus penimbroMut  and  A,  regality  Hall). 
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Section  b. — Species  with  a  sabcentral  proboscis,  bearing  the  opening  at  its  upper 
extremity. 
Strotocrinua  erodut^  8.  liratuty  S.  umbrostUj  S.  subumbrosuSj  S.  mgilopt  and 
S.  glyptui={Aetinoerinu8  (Calathoerinus)  erodut^  A,  liratut,   etc.HALL), 

The  differences  between  the  physiognomy  of  the  species  of  this  group,  and 
that  of  the  types  upon  which  the  genus  Actinocrinvs  was  founded,  are  so  strik- 
ing as  to  attract  the  attention  of  the  most  casual  observer,  and  render  their 
separation  easy,  even  at  a  glance,  where  the  entire  body  can  be  seen.  We 
therefore  regard  them  as  forming  a  natural  group,  that  should  be  separated 
generically  from  ActiTiocnnus*  particularly  as  it  is  now  known  that  that  group, 
as  usually  defined,  would  include.a  very  large  number  of  species  in  this  country, 
presenting  a  great  diversity  of  forms,  and  departing  often  widely  from  the 
original  type  in  various  ways.  It  has  usually  been  the  practice  of  naturalists 
to  separate  into  distinct  genera,  upon  less  sharply  defined  characters,  the  species 
of  a  very  large  ^roup,  than  would  be  done  in  cases  where  the  species  are  less 
numerous.  Although  this  may  not,  in  all  cases,  be  philosophical,  it  is  certainly 
convenient,  and  is,  as  we  believe  in  the  present  instance,  required  by  a  correct 
classification  of  these  extinct  forms. 

Accustomed,  as  palseontologists  have  most  generally  been,  to  distinguish  the 
genera  of  crinoids  almost  entirely  by  the  number  and  arrangement  of  the  pieces 
composing  that  part  of  the  body  below  the  arm-bases,  without  regard  in  many 
cases  to  the  most  marked  differences  in  other  parts,  it  is  not  probable  that  the 
genus  under  consideration  will  be  at  once  generally  accepted,  but  that  the  pro- 
priety of  such  a  separation  will  be  ultimately  admitted,  we  have  no  doubt. 

The  transition  from  this  genus  to  Actinocrinm,  is  through  some  sections  of 
the  Batocrinus  group,  as  we  have  defined  it;  and  in  some  cases,  where  the 
margin  of  the  expanded  summit  has  been  evenly  broken  away,  as  represented 
in  the  figures  of  Strotocrinus  (^Actinocrinus)  unibrosus,  Hall,  in  the  Iowa  Report, 
pi.  11,  these  forms  might  be  confounded  generically  with  such  ^species  of  the 
Batocrinus  group  as  Actinocrintis  sequalU,  Hall,  represented  by  fig.  4  of  the 
same  plate.  It  will  be  observed,  however,  that  even  in  this  case  there  are 
characters  by  which  these  types  can  be  distinguished  by  a  careful  observer. 

In  the  first  place,  the  species  of  the  group  under  consideration,  always  have 
the 'body  below  the  horizon  of  the  arms,  more  elongated  in  proportion  to  the 
height  of  the  vault  than  in  Batocrinus.  Again,  in  Batocrinus  the  body  plates 
are  scarcely  ever  marked  with  radiating  costsB,  as  we  usually  see  in  Strotocri- 
nus. Another  readily  observed  distinction  is,  that  in  the  Batocrinus  group  the 
second  primary  radial  pieces,  are  almost,  if  not  quite,  invariably  quadrangular, 
and  generally  wider  than  high,  instead  of  hexagonal,  as  in  Strotocrinus.     This 


*  Prof.  Hall  first  proposed  to  separate  this  type  as  a  subgenus  under  Aetinocrinus, 
but  used  for  it  the  preoccupied  name  Calathocrinus. 


191 

latter  character  may  seem  to  be  one  of  litde  importanoe,  but  when  we  remem- 
ber  that  it  itt  coexistent  with  the  other  distinctioas,  it  becomes  of  more  signifi- 
cance than  it  would  otherwise  be.  Where  the  epecimeos  of  Strotocn'ma  have 
the  margins  of  the  ezpaDded  summit  entire,  they  will  be  at  once  distinguished 
from  any  known  examples  of  Batocrinia,  or  the  other  type  of  the  Aclinocrlnidte. 
Fig.  6.  As  is  known  to  be  the  cose  in  several  species  of 

Acttnorritnis,  Agaricocrinut,  etc.,  some  species  at 
least,  of  Slrotocrmii,  were  provided  with  a  pecu- 
liar, convoluted  internal  plate,  resembling  the 
shell  of  a  Bvlla,  or  Scaphander,  placed  with  its 
longer  axis  so  as  to  coincide  with  that  of  the  body 
of  the  crinoid.  The  annexed  cut  represeots  this 
organ  as  it  occurs  in  its  natural  position,  in  a  bro- 
ken specimen  apparently  of  S.  rega/C»,=(^Ar-lino- 
crina*  rega/ix,  Hall).  As  seen  in  the  specimcD, 
however,  it  is  thickly  coated  with  small  crystals  of 
carbonate  of  lime,  not  represented  in  the  cut. 
wrofwrmwrqwHi  Pr^f.  Hall  mentions  seeing  a  similar  plate  in  & 

Iht^iTp^'dSf^mniit  mdt'^t?(ew/us=(^c^nocriniis  ero<l,a,  Hall),  as  well  as  in 
the'in'i5™T*?n(orn'Ki''urg/n' eon-Species  at  AgoricocriuM  (Deer,  new  sp.  CrinoiiUa, 
nested  wiu.  thadigeMixe  'PP^'^-p^Hm.  Noticc,  p.  12, 1861),  but  makoB  no  BU^es- 
tions  in  regard  to  its  nature  or  probable  use  in  the  internal  economy  of  these 
animals.'*'  We  bave  likewise  seen  this  organ  in  Actinocrinus  rolundatui,  Yandall 
and  Shumard.  and  have  little  doubt  but  it  existed  in  all  the  Acllnocrinidte,  and 
possibly  other  families  of  paleozoic  erinoids.  We  regard  it  as  corresponding  to 
the  spongy  axis  andspiral  plate  around  which  the  digestive  canal  io  Comataia 
turopgra  passes,  (see  Muller's  figures  of  this  axis  and  plate  in  Abanill.  Akad. 
Wit^imch,  Prelim.,  1841,  pi.  5).  It  differs,  however,  in  being  a  simple  plate 
rolled  up  somewhat  like  a  scroll  of  parchment,  or  the  shell  of  a  Scaphamler, 
instead  of  being  wound  around  a  spongy  axis  like  the  thread  of  a  screw.  The 
discovery  of  such  an  organ  in  these  older  types  of  Crinuulea,  is  of  much  interest, 
since  it  seems  to  settle  the  question  in  regard  to  their  having  been  provided 
with  an  internal  digestive  apparatus,  as  in  the  living  types — a  fact  that  has  been 
recently  questioned  by  Dujardin  and  Hupe,  who  appear  to  think  they  were 
nourished  by  absorption  over  the  whole  external  surface. 

■Since  the  forcgoiDg  rem  arks  were  wriUen,  and  the  accompanjiDgcut  prepared,  we 
observe  I'rof.  Hall  has  piiblisbM  in  the  Uarch  Dumber  of  the  Am.  Jour.  Sci.,  vol.  ili, 
p.  261,  1SG6,  a  note,  in  which  he  menlions  leeiag  this  plate  in  AcliaocTimu  longirottrit, 
A. ptntagonut,  A.  Vrmtuilii,  aad  some  of  the  forms  we  bave  incladed  in  Strotoerinut, 
and  states  that  on  Bliowiog  one  of  the  specimens  to  Prof.  Agaeeis,  be  remarked  that 
be  bad  seen  a  similar  organ  in  Comaiula. 
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So  far  as  known  to  us,  this  group  is  coDfioed  to  the  horiion  of  the  Barling- 
ton  limestone  of  the  Subcarboniferooa  series,  and  anless  Actinocriniu  cmta^,  of 
McCoy,  from  the  Carboniferous  rocks  of  Ireland,  may  possess  the  expanded 
aammit  of  thia  genna,  it  would  seem  to  bo  peculiar  to  America. 


StrOTOCRINUS  REGAU3,  (ap.)  Hall. 
PI.  16,  fig*.  6a,  6ft,  and  foUowing  cut. 

AtHnoerirua  rtgalU,  Hill,  1860.     Sup.  Iowa  Report,  p.  8. 

Actinoerinut  iptciotut,  Hiik  and  Wobthin,  Sept.   1860.     Proceed.  Acsd.  Nat.  Sci. 
Philad.,  p.  386. 

Fig.  7. 


r,  ihovinc  the  body  wilb  put  ot  the  aipuided  mmmitbi 
DdedBUmiBit  extended  ™t  at  leut  u  Ikr  u  indicUid  I 


BtToiorrimu  TigaiU. — (N>t 

, -■  thi 

mtire,  ths  expanded 

Boot  attaining  a  large  size,  elongate  obconic  below  the  hori- 
zon of  the  arms;  composed  of  moderately  convex,  ornately  cos- 
tate  plates,  which  are  joined  by  more  or  leas  impressed  sutures. 
Base,  cup  or  basin-shaped,  twice  as  wide  as  high,  truncated 
below,  for  the  reception  of  the  column,  and  expanding  mod- 
erately upwards — composed  of  regular,  eubequal,  hexagonal 
plates,  with  broadly  and  deeply  grooved  sutures;  facet  for  the 
reception  of  the  end  of  the  column  flat,  rather  large,  or  nearly 
half  aa  broad  as  the  summit  of  the  base,  marked  by  radiating 
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striaa,  and  provided  with  a  small,  scarcely  projecting  rim, 
which  is  not  interrupted  by  the  sutures — perforated  by  a  nearly 
round,  central  opening,  near  one  third  the  diameter  of  the 
head  of  the  column.  First  radial  plates  large,  the  posterior 
ones  being  smaller,  and  proportionally  narrower  than  the 
others;  all  generally  longer  than  wide;  three  of  them  hexa- 
gonal, and  two  heptagonal.  Second  radials,  rather  smaller  than 
the  first,  about  as  wide  as  long,  all  hexagonal.  Third  radials, 
rather  smaller  than  the  second,  generally  a  little  wider  than 
long,  heptagonal  in  form,  and  each  supporting  on  ite  superior 
sloping  sides,  two  smaller  heptagonal  or  octagonal  secondary 
radials,  which  appear  to  have  been  each  surmounted  by  two 
tertiary  radials,  or  possibly  in  part,  brachials.  Resting  between 
the  superior  sloping  sides  of  the  third  radials,  is  a  small  hexa- 
gonal, interaxillary  piece,  evidently  surmounted  by  others,  the 
number  and  forms  of  which  are  unknown. 

First  anal  plate  nearly  as  long  as  the  first  radial  on  each 
side  of  it,  but  narrower  and  distinctly  smaller  than  the  ante- 
rior first  radial,  heptagonal  in  fonn,  and  surmounted  by  two 
much  smaller  hexagonal,  and  one  pentagonal  pieces  in  the 
second  range;  in  the  third  range  there  are  four  still  smaller 
pieces,  and  above  these  others,  the  number,  form  and  arrange- 
ment of  which  cannot  be  determined  in  the  specimens  described. 
First  interradial  plates  each  nearly  or  quite  as  large  as  the 
second  radials,  hexagonal  or  heptagonal  in  form,  and  sur- 
mounted by  two  or  three  smaller  pieces ;  above  the  latter  there 
are  apparently  about  three  other  ranges  of  two  pieces  each, 
which  is  as  far  as  our  specimen  shows  them. 

The  surface  of  the  plates  is  neatly  ornamented  by  narrow, 
sharply  elevated  ribs,  about  four  to  six  of  which  radiate  from 
the  central  region  of  each  plate,  to  each  of  its  sides,  excepting 
below  the  middle  of  the  first  radials,  where  there  are  usually 
about  eighl^or  ten.  The  costa3  on  the  other  plates  are  less 
numerous  in  proportion  to  the  size  of  each,  and  like  those  on 

25  S&PT.  1, 1866. 
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the  first  radials,  extend  to  the  sides — those  crossing  any  one 
side  being  all  arranged  parallel  to  each  other,  so  as  to  form 
with  those  on  the  adjacent  plates,  a  series  of  concentric,  equi- 
lateral triangles.  Sometimes  these  costa3  are,  on  the  upper 
plates,  notched  or  more  or  less  irregulariy  interrupted,  while 
on  some  of  the  upper  interradial  plates  they  show  a  tendency 
to  become  broken  up  into  little,  spine-like  projections.  Height 
(on  the  anterior  side)  to  the  summit  of  the  third  radials,  1.89 
inch;  breadth  at  the  top  of  the  third  radials,  1.65  inch;  breadth 
of  base,  0.84  to  0.90  inch ;  height  of  do.,  0.46  inch. 

The  foregoiDg  characters  were  given  by  us  from  a  specimen  from  which  the 
summit  and  all  the  parts  above  the  first  secondary  radial  pieces,  are  broken 
away.  We  had  compared  it  carefully  with  a  weathered  specimen  returned  by 
Prof  Hall,  with  the  name  A.  regalis  attached,  and  as  our  specimen  not  only 
presents  some  differences  in  the  details  of  its  sculpturing,  but  differs  in  having 
three  instead  of  two  plates  in  its  second  range  of  anal  pieces ;  thus  giving  a 
heptagonal  instead  of  a  hexagonal  form  to  its  first  anal  piece ;  while  it  also  has 

Fig.  8.  a  greater  number  of  pieces  in 

<^  the  third  and  fourth  ranges 

K^0^^  0^  ^^  anal  series,  and  has  the 

\ ^  S^\  interradial   spaces  so   drawn 

inwards  above  as  to  apparent- 
ly indicate  that  it  had  not  the 
summit  dilated  above,  as  in 
A,  regalis,  we  supposed  it  to 

CC^  be  distinct,  and  described  it 

UvO  under  the  name  A,  spectosus, 
\        y  I  /  Since  publishing  our  descrip- 

J\^_,^/— (  tion,  however,  we  have  had, 

\  \        L        through  the  kindness  of  Mr. 

/^'"^^      A/     ^^^^^^^  Wachsmuth,  of  Bur- 
\       ^— ^^-->%     lington,  an  opportunity  to  ex- 
^■"■^y     \-^      amine  a  fine  specimen  (see  fig. 
(J      7,  p.  192)  agreeing  almost  ex- 
actly in  form,  general  appear- 
ance, and  the  sculpturing  of  its 

About  half  natunf^ir^'Mldr^ut  from  the  specimen  P^*^^'  ^^^^  ^SF  C"^^^*^)  ^^^ 

figured  on  pute  i6»  figure  6.  yet  showing  clearly   that  it 

has  the  dilated  summit,  and  structure  of  the  upper  parts  seen,  in  A,  regalis. 


O 
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Hence  we  can  scarcely  doubt  that  these  specimens  both  really  belong  to  the 
species  described  by  Prof.  Hall,  with  which  Mr.  Wachsmuth's  specimen  also 
agrees  in  the  number  and  arrangement  of  its  anal  and  interradial  pieces. 

Mr.  Wachsmuth's  specimen  shows  it  to  be  a  noble  species,  attaining  a  length 
from  the  base  to  the  summit  of  the  vault,  of  2.50  inches;  while  its  dilated 
summit,  must  have  measured,  when  entire,  nearly  3  inches  in  breadth,  and 
that  of  the  body  just  below,  about  1.80  inches.  Its  vault  is  almost  perfectly 
fiat,  and  seems  to  be  provided  with  a  small,  nearly  central  opening.  The  num- 
ber of  free  arms  must  be  very  great,  though  no  specimens  we  have  seen  are  suffi- 
ciently well  preserved  to  show  their  exact  number.  Prof.  Hall  says  there  are 
seventy-two  in  the  entire  series. 

As  may  be  seen  from  our  figures,  this  species  closely  resembles  in  form,  and 
the  arrangement  of  its  plates,  as  well  as  in  its  surface  markings,  a  species  de- 
scribed by  Prof.  McCoy,  under  the  name  A.  costus,  from  the  Carboniferous 
rocks  of  Ireland,  {S^nop.  Carb.  Foss.  Ireland, pL  26,  Jig.  2).  It  is  rather  more 
attenuate,  however,  and  has  a  more  protuberant  and  more  truncated  base,  while 
it  is  very  improbable  that  the  Irish  species  (the  upper  part  of  which  is 
unknown)  has  the  dilated  summit  of  the  group  to  which  the  American  form 
belongs;  at  any  rate  no  European  species  showing  the  characters  of  that  type, 
has  yet,  so  far  as  our  knowledge  extends,  ever  been  found. 

Locality  and positiwi :  Burlington,  Iowa;  Burlington  limestone,  of  the  Sub- 
carboniferous  series. 


Genus  STEGANOCRINUS,  M.  and  W. 

(ffreyavoi,  covered;  xpivov,  a  lily;    in  allusion  to  the  covered  free  rays.) 

Synon, — Aetinoerinut  (sp.),  Hall,  1858.  Iowa  Report,  vol.  i,  part  2d,  p.  677  and  582; 
Meek  and  Worthen,  Sept.,  1860.  Proceed.  Acad.  Nat.  Sci.,  Philad.,  p.  387; 
(not  Miller,  1821.) 

Oenerie  Formula. — 

Basal  plates,  3. 

Subradials,  0. 

Radials,  3-|-5. 

Interradials,  3  to  6  (or  more?)  4-4. 

Anals,  3  to  10  or  more. 

Rays,  from  the  third  primary  radial  pieces,  forming  greatly  produced,  free, 
arm-like  appendages,  either  bifurcating  or  simple,  which  are  covered,  their 
entire  length  above,  by  small  plates,  and  provided  on  each  side  with  a  row 
of  alternating  true  arms.    Vault,  with  a  subcentral  proboscis. 
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Fig.   9. 

From  the  foregoing  form- 
ula it  will  be  seen  that  this 
type  agrees  exactly  with  Ao- 
tinocrinus  in  the  number  and 
arrangement  of  the  pieces 
composing  the  body,  as  far 
as  to  the  third  radial  pieces, 
but  differs  remarkably  in  the 
structure  of  its  rays  beyond. 
These  rays,  as  may  be  seen 
by  the  annexed  figure  9, 
extend  out  horizontally  to 
a  great  length,  in  the  form 
of  tubular,  free,  rigid,  arm- 
like appendages,  covered  all 
the  way  out  with  small 
pieces    like   those    of   the 

Steganocnnui  penUigonus  (natural  aize).  .  ^,^      ^ 

This  cut  shows  the  upper  side  of  the  body  and  the  cover- vault;    Willie  tliey  arC  COm- 
ed  free  rays,  with  portions  of  the  true  arms  as  given  off  on  j  .-,  ,  ., 

each  side  of  the  rays.  Fig  a  is  an  enlargement  of  one  of  pOSeCl  OU  tlie  UUCler  SlCle 
the  true  arms,  as  seen  on  the  under  side.    Fig.  d  shows  ■■■  ,  /»      . 

the  structure  of  the  free  rays,  as  seen  from  above,  with  rjf  o  fiincrlp  rflTlffP  fiT  TllPPPR 
the  small  coTPring  plates  removed,  so  as  to  expose  the  "^  ^  Biugic  lltlJge  Ul  piei.U» 
internal  cavity,  with  its  branches  extendmg  out  to  the  /^  J      n  q\        afmnrrlxr 

true  arm-bases,  alternately  arranged  on  each  Ride.  The  \d^c  t^j  iig.  v^,  DtliJllgiy 
base  of  the  proboscis,  and  its  opening,  are  seen  near  the  -,  i       •  i  i 

centre  of  the  body.  curvcu  up  ou  cach  Side,  and 

giving  off  alternately  on  either  side  the  true  ascending  arms, 
composed  each  of  a  double  series  of  small  alternating  pieces, 
bearing  the  tentacles.  These  long,  free,  arm-like  rays,  some- 
times bifurcate  on  the  third  radial  pieces,  while  in  other  in- 
stances they  are  simple,  being  composed  of  a  series  of  very 
gradually  diminishing  pieces,  the  first  of  which  scarcely  differs 
from  the  third  radial,  upon  the  truncated  upper  side  of  which 
it  rests,  or  from  those  following,  all  of  which  are  in  a  direct 
line  with  the  primary  radials  of  the  body.  Hence  in  these 
instances  there  might  be  said  to  be  an  indefinite  number  of 
radial  pieces  to  each  ray. 
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Steganocrinus  Hculptus. 


Fig.  10. 

The  annexed  cut  will  show  the  structure  of 

a 

„one  of  these  simple  rays  in  S.  8culpiit8y= 
{Act.  sculptiiSy  Hall).  Of  their  entire  length 
we  cannot  speak  positively,  as  they  are  in- 
complete in  all  the  specimens  we  have  seen. 
In  one  instance,  however,  one  of  them  is  seen 
to  extend  1.53  inches  from  the  body,  or  nearly 
three  times  the  breadth  across  the  body  below 
the  rays,  at  which  point  it  is  broken  off. 
Where  the  pieces  covering  these  arm-like  rays 
have  been  removed,  the  cavity  within  is  seen 
to  be  very  slender,  and  slightly  flexuous  at 

partofo7e*of  {her'S^I(D^  ^^  points  whcrc  thc  truc  arms  are  given  off, 
Iid?:*S%*pr"c'8^te ft  parTof  exactly  as  in  the  rays  of  the  typical  species 

the  free  ray,  with  Us  arm-    ^  •       /»         i       /»  rv  i 

bases  and  covering  plates.  J^,  pentug07lHS.  aS  SCCn  lU  tiff,  rf,  01  CUt  9,  OU  thC 
as  seen  in  a  side  view ;  and         j.  */  '  07  7 

sectfJl?  oTt^oVrae""''^^  opposite  page.  As  much  as  they  resemble  arms, 
we  can  but  regard  them  as  really  extraordinary  extensions  of  the 
body,  and  the  little  tentacle-bearing  appendages  on  jeach  side 
as  the  true  arms. 

In  some  instances  the  first  brachial  piece,  at  the  base  of  the 
first  true  arm  in  S.  sculptiis,  is  larger  in  one  of  the  rays,  than 
represented  in  the  annexed  cut,  and  presents  somewhat  the  ap- 
pearance of  their  being  a  bifurcation  on  the  third  radial,  but  it 
is  easy  to  see  that  there  is  not  a  true  bifurcation,  but  that  the 
radial  series  continue  directly  on,  giving  off  arms  alternately 
on  each  side.  Of  course  Prof.  Hall  was  mistaken  in  describing 
this  species  as  having  only  three  arms  to  each  ray. 

The  vault  in  the  known  species  of  this  type  terminates  in  a 
subcentral  proboscis,  and  the  visceral  cavity  is  provided  (at 
least  in  the  typical  species  {A,  pentagonua  of  Hall),  with  a  spiral 
BuUa-like  organ,  as  in  other  types  of  the  Actinocrinidce. 

Of  course  wc  do  not  expect  those  palaeontologists  who  insist  upon  including 
in  the  same  genus  all  the  species  of  crinoids  that  agree  in  the  number  and 
arrangement  of  the  pieces  composing  the  body,  without  regard  to  the  most 
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extraordinary  differences  in  the  other  parts,  will  adopt  this  genus.  Believing 
as  we  do,  however,  that  the  whole  combination  of  characters  presented  by  the 
entire  structure  of  these  animals  should  be  taken  into  consideration  in  their 
classification,  we  can  but  regard  the  differences  between  this  type  and  the  typi- 
cal forms  of  Actifwcrtnus  as  being  of  generic  importance. 

At  present  we  know  of  but  three  species  that  can  be  with  any  degree  of  con- 
fidence referred  to  this  group.  These  are  the  typical  species,  S-  pentagonu$= 
(^Actinocrinui  pentagonus,  Hall),  S.  8culptvs=(^Act.  scuIptiiSj  Hall),  and  our 
S.  araneoluSf  first  described  by  us  as  Actinocrimis  araneolus.  We  have  little 
doubt,  however,  but  several  other  species  referred  to  the  genus  Acttnocrinus, 
from  our  Carboniferous  rocks,  will  be  found  to  belong  here. 

So  far  as  known,  this  group  is  confined  to  the  Subcarboniferous  rocks  of 
America. 


Steganocrinus  araneolus,  M.  and  W. 

PI.  15,  Fig.  Ifl,  16. 

Actinoerinu9  araneolus^  Mkek  and  Wobtbbn,  Sept.,  1860.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  387. 

Body  small,  much  depressed,  stelliform  as  seen  from  above 
and  below,  in  consequence  of  the  deeply  excavated  character 
of  the  interradial  spaces;  composed  of  obscurely  granulose 
plates,  which  are  more  or  less  distinctly  costate  and  angular 
on  the  under  side  of  the  body.  Base  small,  flat,  and  subhex- 
agonal;  columnar  facet  round  and  nearly  flat.  First  radial 
plates  extending  out  horizontally  on  a  plane  with  the  base, 
strongly  convex  and  angular  in  the  middle,  from  which  a  more 
or  less  prominent  angular  ridge  radiates  to  each  of  the  sides; 
all  slightly  broader  than  long,  and  hexagonal  or  heptagonal, 
the  central  angle  at  the  base  of  the  latter  being  very  obtuse. 
Second  radial  pieces  nearly  as  large  as  the  first,  wider  than 
long,  distinctly  curved  upwards  at  each  side,  and  more  or  less 
convex  in  the  middle,  from  which  an  obscure  angle  sometimes 
extends  to  the  side,  connecting  with  the  base,  and  one  to  each 
of  the  lateral  margins,  presenting  a  hexagonal  outline  as  seen 
from  below,  but  possessing  an  additional  angle  on  each  side, 
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only  seen  in  a  lateral  view.  Third  radials  of  the  same  size  as 
the  second,  from  which  they  project  out  horizontally;  strongly 
curved  upwards  at  the  sides  to  connect  with  the  small  vault 
pieces  extending  out  over  each  ray;  pentagonal  in  outline,  as 
seen  from  beneath,  but  having  an  additional  angle  on  each  side' 
not  visible  from  below. 

Third  primary  radials  supporting  on  each  of  their  outer 
sloping  sides  the  divisions  of  the  free  rays,  only  the  bases  of 
which  we  have  seen  attached  to  any  of  the  specimens  yet  found, 
though  from  the  fact  that  the  rays  are  free  from  the  second 
radials,  and  covered  above  by  small  vault  pieces,  it  is  evident 
the  species  belongs  to  the  group  Steganocrinus. 

First  anal  plate  near  two-thirds  as  large  as  the  first  radials, 
hexagonal  in  form,  and  supporting  two  smaller  hexagonal 
pieces  in  the  next  range.  Above  these  there  are  three  or  four 
others  in  the  third  range,  but  they  belong,  perhaps,  nearly  as 
much  to  the  vault  as  to  the  anal  series,  though  they  generally 
connect  with  the  second,  and  partly  with  the  third,  primary 
radials  on  each  side. 

First  interradials  about  two-thirds  as  large  as  the  first 
radial  pieces.  They  are  a  little  longer  than  wide,  regu- 
larly hexagonal,  and  support  on  their  superior  sloping  sides 
two  smaller  pieces,  which  connect  with  the  vault. 

The  summit  is  depressed,  and  composed  of  small,  somewhat 
irregular  pieces,  which  are  more  or  less  convex,  while  some  of 
those  extending  out  over  the  free  rays,  between  the  body  and 
the  bifurcation,  rise  into  little  conical  nodes  like  those  covering 
the  free  divisions  of  the  rays  beyond.  The  subcentral  proboscis 
is  slender,  rises  abruptly  from  the  depressed  vault,  and  is  near 
the  base,  composed  of  very  prominent  plates,  which  probably 
form  short  spines  farther  up.  The  costad  on  the  body  plates 
are  mainly  formed  by  the  deep  excavation  of  the  comers  of  these 
pieces,  so  as  to  leave  a  ridge  extending  from  the  middle  to  each 
side  of  the  same.     Breadth  of  the  body  of  the  largest  specimen, 
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measuring  across  between  the  rays,  0.45  inch;  height  of  ditto, 
0.32  inch ;  breadth  of  free  rays  before  bifurcation,  0.14  inch ; 
breadth  of  the  divisions  of  ditto,  at  the  base,  0.10  inch;  breadth 
of  proboscis  at  base,  0.17  inch. 

This  species  is  moat  nearly  allied  to  S.  pentajonus,  but  will  be  readily  distin- 
guished by  its  smaller  size  and  much  more  depressed  form.  This  difference  of 
form  is  most  obvious  in  a  side  view,  its  base  being  truncated  so  as  not  to  be 
seen  projecting  beyond  the  subradials,  upon  which  the  body  rests  when  placed 
on  a  plane  surface  in  its  natural  attitude. 

Locality  and  position :  Burlington  limestone,  of  the  Subcarboniferous  series, 
Burlington,  Iowa. 


Genus  ACTINOCRINUS,  Miller,  1821  (page  147). 
AcTiNOCRiNUS  CONCINNUS,  Shumard. 

PI.  15,  Figs.  9fl,  9b. 

Aetinoerinut  eoneinnutf  Shumard,  1855.     Missouri  Report,  plate  A,  figure  5. 

Aetinoerimu  validtu,  Miek  and  Worthen,  Sept.,  1860.     Proceedings  Acad.  Nat.  Sci., 
Philad.,  p.  384. 

Body  of  medium  size,  subglobose  in  form,  exclusive  of  the 
^third  radial  and  secondary  radial  pieces,  the  summit  being  more 
depressed  than  the  cup  below  the  arms.  Calyx  beneath  the 
top  of  the  second  radial  plates,  somewhat  rounded  on  the  sides, 
and  composed  of  thick,  convex,  radiately  costate  plates,  con- 
nected by  moderately  distinct  sutures.  Summit  composed  of 
smaller  irregular  tuberculose  pieces,  and  provided  with  a  nearly 
central  proboscis ;  anal  and  interradial  spaces  deeply  sinuous. 
Base  small,  truncated  and  slightly  concave  below,  about  four 
times  as  wide  as  high,  not  provided  with  a  continuous  marginal 
rim,  composed  of  nearly  equal  plates,  with  deeply  grooved 
sutures  between ;  columnar  facjet  nearly  two  thirds  as  broad  as 
the  base,  concave  and  marked  by  fine,  radiating  striaB.  First 
radial  plates  generally  a  little  wider  than  high,  two  of  them 
hexagonal,  and  three  heptagonal,  the  angle  at  the  middle  of 
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the  lower  side  in  the  latter  being  obtuse.  Second  radials  a 
little  wider  than  long,  hexagonal,  about  one-half  to  two-thirds 
as  large  as  the  first  radial  plates,  and  ranging  a  little  more 
obliquely  outwards.  Third  radial  pieces  smaller  than  the 
second,  from  which  they  extend  out  almost  horizontally;  cre- 
nate  transversely,  their  lateral  extremities  curving  up  to  con- 
nect with  the  vault  pieces  extending  out  over  the  rays,  hepta- 
gonal  in  form,  and  each  supporting  on  its  outer  sloping  sides, 
one  or  two  secondary  radials,  which  also  project  out  horizon- 
tally. 

The  first  anal  piece  is  nearly  as  large  as  the  first  radials, 
about  as  wide  as  long,  hexagonal  in  form,  and  supports  on  its 
superior  sloping  sides  two  smaller  pieces,  one  of  which  is  hex- 
agonal, and  one  heptagonal ;  above  these  there  are  in  the  next 
range  four  smaller  pieces,  which  connect  with  the  vault  pieces 
above.  The  first  interradial  plates  are  about  the  size  of  the 
second  radials,  as  long  as  wide,  hexagonal  and  heptagonal,  and 
support  two  or  three  smaller  pieces  in  the  next  range. 

Of  the,  distinct  radiating  costao  on  the  first  radial  plates,  from 
three  to  four  pass  across  to  the  sides  by  which  they  are  con- 
nected together,  and  from  each  to  the  base,  while  one  or  two 
extend  to  the  margins  connecting  with  the  second  radials,  and 
first  interradials  above.  The  third  radials  are  somewhat  con- 
stricted at  their  connection  with  the  second  radial  pieces,  and 
more  or  less  tumid  above,  but  have  no  distinct  costae.  Height 
to  top  of  third  radial  plates,  about  0.G5  inch;  do.  to  top  of 
vault,  near  0.95  inch;  breadth  of  body  between  the  rays,  0.90 
to  1  inch ;  breadth  of  base,  from  0.42  to  0.45  inch ;  height  of 
do.,  0.12  inch. 

This  species  is  somewhat  allied  to  A.  stellar is^  de  Kouinck  and  Lchon  (^Rcch- 
caches  sur  les  Cnnoide^,  Bchjique^  pi.  3  and  4),  hut  has  a*  more  depressed  summit, 
and  more  convex  sides  helow  the  arms;  while  its  first  and  second  radial  plates, 
and  first  interradials,  arc  larger  and  more  convex,  as  well  as  much  more  strongly 

26  Skpt.  8, 1860. 
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Fig.  11. 


costate.*  Another  difference  of  still 
greater  importance  is,  that  in  the  species 
now  under  consideration  the  third  radial 
pieces  project  so  strongly  outwards,  and 
the  anal  and  interradial  spaces  are  so 
deeply  sinuous,  thatthese  pieces  (as seen 
from  helow)  appear  connected  with  the 
body  by  the  inner  margin  only;  while  in 
authentic  specimens  of  A.  stellaris^  from 
Belgium,  now  before  us,  they  are  so 
deeply  implanted  between  the  second 
range  of  interradials,  as  to  be  scarcely 
visible  from  below.  Again,  in  A,  std- 
faris,  there  is  but  one  secondary  radial 
between  the  first  and  second  bifurcations 
of  each  ray,  while  in  the  American  spe- 
cies there  are  two. 

Locality  and  position :  Cedar   creek,  Warren  county,  Illinois ;  Burlington 
limestone,  of  the  Subcarboniferous  series. 


Aciinocrinus  eoncinnus — (Near  nat.  sise). 


AcTiNOCRiNUS  sciTULUs,  M.  and  W. 

PI.  15,  Fig.  Yaand  7  6. 

AetinocriniM  tcitultu,  Mesk  and  Wojithbn,  SepL,  1860.     Proceedings  Acad.  Nat.  Sci., 

Philad.,  p.  386. 
A.   rustictUy    Hall,    Feb.,    1861.     Descrip.  Crinoidea  (Prelim,  notice),  p.  2;  Boston 

Jour.  Nat.  Hist.,  vol.  vii,  p.  26Y. 
Compare  A.  Sillimanij  M.  and  W.,  June,  1861.     Proc.  Acad.  Nat.  Sci,,  Pbilad.,  p.  134. 

Body  rather  under  medium  size,  more  or  less  nearly  urn- 
shaped,  the  summit  being  depressed-convex,  and  the  calyx 
below  the  arms  abconical,  with  a  truncated,  slightly  expanded 
base;  sides  expanding  regularly  from  the  base  to  the  third 
radials,  above  which  the  secondary  radial  and  first, brachial 
pieces  extend  out  horizontally,  leaving  excavated  anal  and 
interradial  spaces  between  the  clusters  of  arms.     Base  of  mod- 

*  We  should  remark  here,  that  the  Belgian  specimens  of  ^.  stellaria,  with  which  we 
are  making  the  comparison,  are  more  strongly  ribbed  than  those  figured  by  de  Eoninck 
and  Lehon,  and  far  more  nearly  like  the  American  form  under  consideration. 
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erate  size,  more  than  twice  as  wide  as  high,  truncated  and 
concave  below,  where  it  is  as  wide  as  at  the  summit,  and  pro- 
jects below  the  end  of  the  column;  margins  so  deeply  notched 
at  the  sutures  as  to  present  a  distinctly  trilobate  appearance  as 
seen  from  Ijelow;  columnar  facet  round,  about  one-third  as 
wide  as  the  base,  and  provided  with  a  minute  central  perfora- 
tion. First  radial  pieces  a  little  wider  than  long,  two  of  them 
heptagonal  and  three  hexagonal,  widening  from  the  base  to 
the  lateral  angles,  and  each  provided  with  a  prominent,  com- 
pressed, central  node,  extending  somewhat  obliquely  outwards 
and  downwards,  from  which  one  or  two  rather  angular  ridges 
pass  down  upon  the  basal  plates.  Second  radial  pieces  between 
one-half  and  two-thirds  as  large  as  the  first,  distinctly  convex, 
or  each  having  a  more  or  less  distinct  central  node,  about  one- 
third  wider  than  high ;  two  of  them  pentagonal  and  three  hex- 
agonal. Third  radials  as  wide  as,  or  wider  than,  the  second, 
but  rather  shorter,  three  pentagonal  and  two  heptagonal,  sup- 
porting on  each  of  their  superior  sloping  sides  a  smaller  second- 
ary radial  piece,  each  of  which  is  surmounted  by  two  smaller 
pieces,  which,  if  they  are  both  brachials,  would  make  four 
arms  to  each  ray,  or  twenty  in  all;  but  there  are  some  appear- 
ances of  another  bifurcation  on  each  inner  piece,  which  would 
make  thirty  arms. 

The  first  interradial  pieces  are  about  as  large  as  the  second 
radials,  and,  like  them,  are  each  provided  with  a  central  node. 
They  are  as  long  as  wide,  regularly  hexagonal,  and  support  on 
their  superior  sloping  sides  two  smaller  pieces  in  the  second 
range,  and  two  or  three  in  the  third,  which  connect  with  the 
vault  above  and  with  the  brachial  pieces  on  each  side.  The 
first  anal  plate  is  sometimes  nearly  as  large  as  the  first  radials, 
hexagonal  in  form,  and  supports  in  the  second  range,  two 
rather  smaller  hexagonal  or  heptagonal  pieces;  above  these 
there  are  two  others,  which  connect  with  the  third  radials  and 
secondary  radials  on  each  side,  and  with  the  vault  above. 
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The  summit  is  composed  of  irregular,  convex  pieces,  of  various 
forms,  and  provided  with  a  slender,  subcentral  proboscis,  rising 
rather  abruptly  from  its  surface.  Height  to  summit  of  vault, 
0.66  inch  ;  do.  to  top  of  third  radials  on  the  anterior  side,  about 
0.50  inch.  Breadth  of  base,  0.35;  height  of  do.,  0.14  inch. 
Breadth  across  the  sumftiit,  between  the  rays,  0.61  inch. 

Fig.  13.  Fig.  13. 

^  §  % 


A.SiUimnni.    (Enlnrced  tm  diameters.) 

ponMin  with  A.  ititulua.  Tl*  «|»cimen  beiOR  in 
abetter  condilton,  nhovs  the  KCODduT  uid 
T*ni«ry  nullsli  more  milBfuqlorll)'. 

This  species  is  nearly  related  to  A.  verrucotia,  Hall  (^lutra  Report,  troi.  1, 
pari  2,  p(.  10,  /<;.  7),  but  differs  in  having  its  summit  much  more  depressed, 
kud  composed  of  leea  tumid  plal«s,  while  its  proboscis  is  more  slender,  and  rises 
more  abruptly  from  the  vault.  It  also  differs  in  having  but  five,  iQstead  of 
seven  or  eight,  anal  pieces  below  the  boriEon  of  the  arms,  and  the  nodes  on  its 
body  plates  are  more  promiucnt,  and  of  different  form.  It  is  true  most  of  these 
peculiuritica  are  of  a  kind,  in  which  individuals  of  the  same  species  in  this 
genus  Bometiues  vary  to  a  greater  or  less  extent,  but  in  the  depression  of  its 
vault,  and  the  less  tumid  character  of  tbo  pieces  composing  It,  as  well  as  in  the 
slenderuesH  of  its  proboscis,  the  individuals  of  the  form  under  consideration 
Tary  but  little,  and  are  readily  distinguished  from  A.  verracogus. 

On  comparing  this  species  with  Prof.  Hall's  description  of  his  A.  rutticut, 
and  with  specimens  identified  with  it  by  Mr.  Wachmuth,  of  Burlington,  Iowa, 
we  have  scarcely  a  doubt  of  their  identity.  Farther  comparisons  of  additional 
specimens,  since  describing  our  A.  Sillivumi,  have  also  nearly  convinced  a) 
that  the  latter  was  lilcewisc  founded  upon  a  variety  of  this  variable  species. 
The  type  of  ^1.  ^(7/tmnni  has  the  body  and  base  more  depressed,  and  the  nodes 
on  its  body  plalos  much  more  prominent;  it  also  differs  in  having  a  distinct 
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rib  passing  up  each  of  the  rays,  and  their  subdiyision,  oat  to  the  arm-bases, 
and  in  the  forms  of  some  of  the  pieces.  These  characters  give  this  criuoid  a 
very  distinct  aspect,  but  the  structure  being  essentially  the  same,  we  are  led, 
since  seeing  several  specimens  showing  various  intermediate  gradations  in  these 
characters,  to  regard  these  forms  as  probably  belonging  to  the  same  species. 

"We  had  not  seen  Prof.  HalFs  description  of  A.  rusficus  *  until  after  our  diag- 
nosis of  A.  Si'nimani  was  printed,  or  we  should  certainly  have  observed  its 
exact  agreement  with  the  type  of  the  latter. 

Locality  and  position :  Upper  part  Burlington  limestone,  of  Subcarbonifer- 
ous  series,  Burlington,  Iowa. 


SuB(JENU8  BATOCRINUS,  Casseday.     (See  p.  150.) 

Section  d. 

ACTINOCRIXUS  DODECADACTYLUS,  M.  and  W. 

PI.  15,  fig.  3  a,  3  6,  3<. 

Actinocrinui  dodecadaelylusj  Meek  and  Wortuen,  Juno,  18G1.     Proceed.  Acad.  Nat. 
Sci.,  Philad.,  p.  131. 

Body  rather  small,  subglobose;  summit  and  calyx  below  the 
arms,  of  nearly  the  same  size ;  breadth  a  little  greater  than  the 
height ;  composed  of  slightly  convex,  smooth  or  subgranulose 
plates,  which  are  connected  by  moderately  distinct  sutures. 
Base  small,  much  depressed  or  subdiscoidal,  obtusely  hexa- 
gonal in  outline,  with  three  other  obtuse,  retreating  angles  at 
the  sutures.  First  radial  plates  wider  than  long;  three  of  them 
regularly  hexagonal,  and  two  heptagonal.  Second  radial  pieces 
much  smaller  than  the  first,  about  twice  as  wide  as  long,  and 
all  quadrangular.  Third  radials  a  little  longer  than  the  second, 
all  regularly  hexagonal,  the  two  inferior  lateral  margins  being 
very  short,  and  the  two  superior  sides  each  about  equaling  the 
base.     In  the  two  posterior  rays  the  third  radial  pieces  each 

*  We  of  course  allude  here  to  his  description  published  in  the  Boston  Journal  Xat. 
Hist.,  vol.  vii,  p.  2G0,  and  not  to  his  very  brief  preliminary  notice  of  three  lines,  pub- 
lished in  some  sheets  issued  at  Albany  in  Feb.,  18G1,  in  which  the  formula  of  the  arms 
was  said  to  be,  ''  as  fur  as  known,  four  to  each  ray." 
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support,  on  one  of  their'  superior  sloping  sides,  a  large  brachial 
piece,  and  on  the  other  a  secondary  radial  of  near  the  same 
size,  which  in  its  turn  supports  two  brachial  pieces,  making 
three  arms  to  each  of  these  rays;  while  in  all  the  others  two 
brachial  pieces  rest  directly  upon  the  third  radial,  thus  making 
only  twelve  arms  in  the  whole  series. 

The  first  anal  plate  is  about  as  wide  as  the  first  radials,  but 
a  little  longer,  being  longer  than  wide,  instead  of  the  reverse. 
It  is  regularly  heptagoual,  and  supports  on  each  superior  late^ 
ral  sloping  side,  a  smaller  heptagonal  piece ;  while  an  elonga- 
ted, coffin-shaped  piece  rests  npou  its  short,  superior,  truncated 
side  between  the  two  latter,  and  extends  up,  flanked  on  either 
side  by  the  first  brachials,  to  the  summit.  Each  of  the  inter- 
radial  spaces  is  filled  by  a  single,  ovate,  octagonal  piece,  about 
as  large  as  the  second  and  third  radial  pieces  taken  together. 

The  vault  is  composed  of  rather  large,  somewhat  regularly 
arranged  plates,  which  are  very  nearly  flat,  the  smaller  ones 
all  being  on  the  anal  side ;  the  proboscis  is  small,  and  located 
nearer  the  anal  than  the  dorsal  side.  Height  to  base  of  pro- 
boscis, 0.50  inch;  breadth,  0-58  inch;  breadth  of  base,  0.23 
inch. 

Kg.  1^  This  symmetrical  little  epecies  is  go  nearly  like  A.  rotim- 

dot,  of   Shumard  (Geol.  Rejtort  Mitsmiri,  p.  191,  pi.  A, 

Jig.  2,  2a,  2b),  that  it  might  readily  be  confounded  with 

it,  although  it  is  clearly  dietinct.     In  the  first  place  it  is 

less  distiDCtly  rotund  than  that  epecies,  while  it  differs  in 

being  entirely  destitute  of  secondary  radials,  excepting  a 

single  one  on  one  of  the  sloping  sides  of  the  third  radial 

AciiRocrima  dodteadaity-  piece  in  each  posterior  ray  ;  while  in  A.  rotundvt  there  are 

(hi— (SatBraiiiM).      j^^  ^£  these  pieces,  one  upon  the  top  of  the  other,  resting 

upon  the  superior  sloping  sides  of  each  third  radial.     This  difference  in  the 

arrangement  of  the  parte  gives  twenty  arms  in  Shumard's  species,  while  in 

ours  there  are  only  twelve.     Again,  our  species  has  but  a  single  Interradial 

piece  in  each  space,  while  in  A.  Totundui  there  are  from  two  to  three.     The 

anal  pieces  are  likewise  more  numerous  in  Shumard's  species  than  in  ours, 

while  its  plates  are  more  flattened,  and  its  sutures  less  distinct. 
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Knowing  that  the  number  of  arms  sometimes  varies  to  some  extent,  in  dif- 
ferent specimens  of  the  same  species  of  crinoids,  we  were  at  first  inclined  to 
think  the  form  under  consideration  might  be  only  a  young  specimen  of  A,  ro- 
fundus,  but  on  comparing  it  carefully  with  specimens  of  that  species  of  the 
same  size,  we  find  they  possess  the  usual  number  of  arms  (20)  in  all  our  speci- 
mens, and  uniformly  present  the  other  differences  mentioned. 

Localiti/  and  jyositxon :  Same  as  preceding. 


AcTiNOCRiNUS  ASTERiscus,  M.  and  W. 

Fig.  15,  fig.  8  a,  86  and  Se. 

Actinocrinus  asferiseusj  Meek  and  Worthen,  Sept.,  1860.    Proceedings  Acad.  Nat.  Sci., 
Philad.,  p.  385. 

Actinoerimis  irquibrachiatuSf  x&T.  alatus,  Hall,  Jany.,  1861.     Boston  Jour.  Nat.  Ilist., 
vol.  vii,  p.  263. 

Compare  A.  fequibrachiatus,  McChesxey,  Jany.,  1860.     New  Pala»ozoic  Fossils,  from 
Western  States,  p.  25. 

Body  rather  under  medium  size,  much  depressed,  the  under 
side  being  somewhat  more  convex  than  the  vault ;  stelliform 
as  seen  from  below  or  above,  in  consequence  of  the  excavation 
of  the  interradial  spaces;  sides  expanding  rapidly  and  curving 
outward,  so  as  to  bring  the  third  radials,  secondary  radials  and 
.first  brachial  pieces  all  upon  a  horizontal  plane;  plates  rather 
thin,  apparently  subgranulose,  flattened,  and  separated  by  close 
fitting  sutures.  Base  small,  rounded  and  destitute  of  a  distinct 
marginal  rim,  two  and  a  half  to  three  times  as  wide  as  high. 
First  radial  plates  wider  than  long,  three  of  them  hexagonal 
and  two  heptagonal,  the  angle  at  the  middle  of  the  base  of  the 
latter  being  very  obtuse.  Second  radials  small,  about  twice  as 
wide  as  high,  pentagonal  and  hexagonal.  Third  radials  some- 
what larger  than  the  second,  pentagonal  or  occasionally  hexa- 
gonal, about  twice  as  wide  as  high,  and  each  supporting  on  its 
superior  (or  more  properly  outer)  sloping  sides,  two  secondary 
radials ;  these  are  each  succeeded  by  another,  which  in  its  turn 
supports  two  of  the  brachial  pieces,  making  in  all  four  arms  to 
each  ray,  or  twenty  in  the  entire  series. 
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The  first  anal  plate  is  a  little  smaller  than  the  first  radials, 
heptagonal  in  form,  and  supports  three  smaller  pieces  in  the 
next  range,  two  of  which  are  hexagonal  and  one  heptagonal; 
above  these  there  are  two  other  still  smaller  pieces,  and  over 
the  latter,  in  the  fourth  range,  three  large  arcuate  plates,  con- 
necting with  the  vault  above.  The  first  interradial  pieces  are 
of  moderate  size,  as  long  as  wide,  hexagonal,  and  each  support- 
ing two  smaller  pieces  in  the  next  range;  above  the  latter  there 
are  two  or  three  larger,  alongate  pieces  in  the  third  range, 
which  arch  inwards  and  connect  with  the  summit. 

The  vault  is  depressed,  composed  of  numerous  medium  sized 
convex  pieces,  and  provided  with  a  subcentral  proboscis.  The 
arms  are  all  broken  from  our  specimens,  but  judging  from  the 
size  of  the  openings,  they  would  appear  to  be  very  slender. 
They  seem  to  have  ascended  vertically  from  the  upper  side  of 
the  second  brachial  pieces.  Height  to  the  base  of  the  proboscis, 
about  0.50  inch;  ditto  to  arm  openings,  0.35  inch;  breadth 
across  from  side  to  side,  between  the  interradials,  0.67  inch; 
greatest  breadth  across  between  the  arm  openings  on  opposite 
sides,  0.93  inch. 

Thia  form  is  thought  to  be  a  variety  of  A.  sequibrachiatus  of  McChesney,  in 
which  opinion  we  are  inclined  to  concur,  since  seeing  Prof.  McChesney's  figures, 
recently  published.  As  we  have  not  yet  seen  specimens  showing  all  the  inter- 
mediate gradations,  howeyer,  connecting  these  two  forms,  although  we  have 
several  of  each  before  us,  we  are  not  fully  satisfied  that  we  should  consider 
them  identical.  They  are  certainly  very  similar,  there  being  no  difference  of 
specific  importance  in  the  structure  or  arrangement  of  the  parts  composing  the 
body.  The  differences  that  must  distinguish  them,  either  as  species  or  varie- 
ties, are  the  more  depressed  and  distinctly  lobed  form  of  the  astenscus,  the 
interradial  and  anal  spaces  being  excavated  nearly  half  way  in  from  the  arm 
bases  towards  the  center,  so  as  to  give  the  body  a  very  distinctly  five-lobed  out- 
line, instead  of  having  merely  slightly  sinuous  margins,  as  seen  from  above  or 
below.  It  will  also  be  seen,  from  our  figures,  that  even  the  axillary  and  inter- 
brachial  spaces  in  our  crinoid  are  also  somewhat  sinuous,  while  the  lobes  formed 
by  its  arm  bases  are  more  flattened,  and  its  base  more  rounded,  than  in  the 
stquibrachtatus.  At  the  same  time  that  we  are  prepared  to  believe  our  form 
may  prove  to  be  only  a  variety  of  A.  «quibrachiatus,  it  is  certainly  more  distinct 
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from  that  species  than  A,  viornattu  of  Hall  is.  So  that  if  we  unite  A,  asterisctis 
and  A.  «quibrachiatvs,  we  woald  apparently  have  to  include  A.  inarnatus  also. 
To  one  unacquainted  with  the  imperceptible  gradations  by  which  such  an  ex- 
tremely divergent  form  as  this  is  connected  with  the  Bafocrinus  g;ro\i^j  it  would 
seem  like  an  unnatural  arrangement  to  include  it;  yet  it  is  so  connected  as  not 
to  be  separable  more  than  specifically  from  others  that  shade  into  the  typical 
forms  of  Bafocnnus. 

Locality  and  ptjsithn:  Upper  part  of  Burlington  limestone,  Lower  Carbonif- 
erous series,  Burlington,  Iowa. 


Genus  AMPHORACRINUS,  Austin. 

Synon. — MelocriniUs  (sp.),  Goldf.  Nov.  Act.,  vol.  xix,  p.  341;  (not  in  Petref.,  vol.  i, 
p.  197,  1826). 

Amphora  (sp.),  Cumberland,  1826.     Rcliquia'  Conservatse,  p.  36. 

Actinocrinus  (sp.),  Portlock,  1843.  Report  Geol.  Lond.,  p.  347,  and  of  vari- 
ous others;  (not  Miller,  1821). 

Meloerinus  (sp.),  Bronn,  1848.     Index,  p.  710. 

AmphoraerinuSj  Austin,  1848.  Quart.  Jour.  Geol.  Soc,  Lond.,  vol.  iv,  p.  292; 
(not  Roemer,  1852.     Bronn's  Leth.  Geog.,  vol.  ii,  p.  250,  tab.  iv,  flg.  15). 

Doryerinusj  Roemeb,  1853.    Wiegm.  Arch.,  p.  207. 

The  generic  formula  of  this  group  is  precisely  that  of  Ac(i?ioc7'inus,  with  per- 
haps the  exception  of  more  generally  having  a  small  number  of  anal  and  inter- 
radial  pieces.  It  is  distinguished  from  that  genus,  however,  by  having  the 
opening  of  the  summit  lateral,  directed  outwards,  and  penetrating  ajthickened 
protuberance  composed  of  small  pieces.  In  some  instances  the  opening  is  not 
much  more  lateral  than  in  particular  examples  of  section  (r)  of  the  true  ActitKh 
crinus  group,  which  consists  of  species  without  a  proboscis;  but  even  in  these 
cases  it  still  differs  in  being  directed  outwards,  or  in  being  placed  upon,  or 
rather  penetrating,  a  protuberance,  which  usually  extends  down  the  anal  side, 
so  as  to  separate  the  two  posterior  rays  more  widely  than  the  others;  while  the 
arm-bases  arc  nearly  always  more  in  groups,  and  more  protuberant  than  in 
that  section  of  Actinocrinus.  Again,  the  species  of  Amplioracrtnus  are  usually 
distinguished  from  the  typical  forms  of  Actinocrinus  in  generally  having:  the 
second  primary  radial  pieces  quadrangular,  instead  of  hexagonal,  and  the  body 
plates,  with  very  rare  exceptions,  without  radiating  costa).  In  the  latter 
characters  they  agree  with  the  Batocnnus  group,  from  which,  however,  they 
are  readily  distinguished  by  their  lateral  opening  without  a  proboscis,  as  well  as 
by  nearly  always  having  their  arm-bases  and  the  adjacent  parts  forming  five 
protuberant  lobes.     They  likewise  differ  from  all  sections  of  ActinocnnuSj  as 

27  SfcPT.4,18W. 
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we  understand  that  genus,  in  having  the  vault  very  frequently  armed  with  one 
or  more  strong,  sometimes  greatly  elongated  spines. 

Of  all  the  types  included  as  subgenera,  under  Acttnocrinus^  hj  those  who  give 
the  widest  limits  to  that  genus,  the  Amphoracrtnus  group  is  most  nearly  allied 
to  Agaricocrinus  and  Megistocrinus,  which  we  exclude  from  Actinocrinus,  and 
regard  as  most  probably  forming  two  separate  and  distinct  genera  from  each 
other,  as  well  as  from  that  under  consideration:  That  they  both,  however, 
(particularly  the  former)  so  closely  approach  Amphoracrtnus^  through  a  few 
intermediate  forms,  as  to  be  sometimes  with  difficulty  distinguished,  is  no  lesi 
true  than  that  very  nearly  all  the  known  species  can  be  readily  separated  into 
these  three  groups.  The  chief  distinctions  between  Agaricocrinus  and  Amphora* 
crinus  consist  in  the  more  depressed  form  of  the  body  and  the  concavity  of 
the  under  side  of  the  former,  by  which  its  arm-bases  are  brought  down  upon  a 
horizon  with  the  lowest  part  of  the  body.  The  arms  in  this  group  are. also 
stouter,  and  if  we  mistake  not,  invariably  consist  of  only  two  to  each  ray;  while 
in  Amphoracrinus  there  are  often  three  in  each  of  the  posterior  rays,  and  some- 
times three  or  four  to  each  ray  all  around.  Again,  we  know  of  no  species  of 
Agaricocrinus  that  has  the  vault  provided  with  elongated  spines,  as  we  often 
see  in  the  Amphoracrinus  group.  The  transition  from  one  to  the  other  of  these 
types  is  through  such  forms  as  Actinocrinus  planobasalisj  A.  brevisy  A.  comiculus 
and  Agaricocrinus  pentagonus,  Hall. 

The  iAfegisiocrinus  group  seems  to  us  to  preserve  its  integrity  as  a  genus  more 
decidedly  than  Agaricocrinus^  although  not  differing  always  so  widely,  in  general 
appearance,  from  certain  species  of  Amphoracrinus  as  the  typical  forms  of 
Agaricocrinus  do.  Still,  even  these  forms,  approaching  most  nearly  Amphora^ 
crinus^  differ  in  their  more  broadly  rounded  under  side^  and  more  depressed 
summit,  while  their  opening  never  (as  in  Amphoracrinus  and  Agaricocrinus^ 
penetrates  a  thickened  protuberance,  but  in  all  the  known  species  presents  the  ap- 
pearance of  an  abruptly  projecting  proboscis.  We  have  never  seen  a  specimen 
with  this  proboscis  entire,  or  indeed  retaining  more  than  its  base;  but  this  base 
always  shows  thin,  prominent,  fractured  edges,  and  in  the  typical  Carboniferous 
species,  at  least,  is  situated  lower  on  the  side  than  the  opening  of  Amphoracri- 
nus or  Agaricocrinus,  being  upon  a  line  with,  or  even  sometimes  a  little  below, 
the  horizon  of  the  arm-bases.     Another  difference,  that  may  seem  of  little 


♦  We  doubt  the  propriety  of  including  in  Megittocrinut  those  remarkable  Devonian 
species,  with  the  ander  side  broadly  and*  abruptly  truncated,  and  the  vault  provided 
with  a  stout,  nearly  central  proboscis,  described  by  Mr.  Lyon  under  the  names  if. 
Knappii  and  M.  Mpinondu*.  Nor  can  we  agree  with  our  friends  Prof.  Wincheli  and 
Prof.  Marcy  in  referring  to  this  genus  the  elongated,  obconic,  Upper  Silurian  species 
described  by  them  under  the  names  M.  Marcouanu*  and  Jf.  infeliz,  which  belong  to  Sac- 
eocrinut,  Hall. 
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importaDce,  is  nevertheless  a  constant  one :  that  is,  the  second  primary  radial 
pieces  in  Me(/istocrinus  are  always  hexagonal  instead  of  quadrangular,  as  is  most 
generally  the  case  in  Agaricocrinus  and  Amphoracrimis.  Again,  Megistocrinus 
always  differs  from  Agaricocrinus  in  having  the  hody  much  more  prominent 
below  the  arm-bases,  and  the  vault  proportionally  more  depressed. 

The  three  species  that  have  been  supposed  to  show  a  complete  transition 
from  Megi^tocrinuSj  through  such  forms  as  Actinocrinus  unicornis^  into  the  Am- 
pTionzcrinvs  group,  t.  c,  AcHnocrinus  hrevicomis,  A.  minor  and  A,  superlatus,  Hall 
(the  types  of  the  last  two  of  which  are  now  befbre  us),  seem'  to  us  to  be  true 
MegistocrintLs,  They  have  exactly  the  form  and  physiognomy  of  that  genus, 
with  which  they  agree  in  all  points  of  structure  not  probably  due  to  age,  and 
in  having  all  their  second  radial  pieces  hexagonal  instead  of  quadrangular; 
while  the  typical  specimens  of  the  species  A.  minor  and  A.  superlaUu  show  that 
the  opening  is  placed  on  the  side  slightly  lower  than  the  arm-bases,  and  instead 
of  being  surrounded  by  a  thickened  protuberance,  presents  abruptly  projecting, 
fractured,  thin  edges,  like  the  base  of  a  small  lateral  proboscis,  precisely  as  we 
see  in  the  typical  species  of  Megistocrinus.  It  is  also  worthy  of  note  that  Prof. 
Hall  describes  the  other  species  (^4.  brevicomis')  as  having  a  "  proboscidiform 
aperture."  Hence  we  regard  these  three  forms  as  true  Megistocrinus ^  and  pro- 
bably young  individuals. 

We  are  not  sure  the  genus  Amphoracrinus  commenced  its  existence  as  far 
back  as  during  the  Upper  Silurian  epoch,  though  some  Hamilton  group  (Devo- 
nian) species  described  in  New  York  seem  to  belong  to  it.  It  was  during  the 
deposition  of  the  Subcarboniferous  rocks,  however,  that  it  attained  its  maximum 
development,  and  became  extinct. 

The  law  of  priority  would,  perhaps,  compel  us  to  adopt  Cumberland's  name. 
Amphora,  for  this  genus,  were  it  not  for  the  fact,  that  the  species  he  evidently 
regarded  as  the  typical  one  was  a  true  Actinocrinus,  Cumberland  gave  no 
generic  description,  but  figured  and  described  two  species  under  the  name 
Aphora.  He  used  no  specific  names,  but  numbered  the  species  "1st  species" 
and  "  2d  species."  His  first  species,  in  the  text,  is  the  second  on  the  plates. 
Of  the  first  species,  he  says  (p.  37)  "  the  plates  of  this  fine  specimen,  which 
is  entirely  hollow,  are  remarkably  emarginated  with  broad  borders,  resembling, 
on  its  outer  form,  an  earthen  wine  Amphora,  with  five  handles  for  suspension 
and  a  central  neck  to  pour  from."  Hence  it  is  evident  the  name  was  suggested 
by  this  first  species;  and  as  it  is  a  true  Actinocrinus,  Amphora  becomes  merely 
a  synonym  of  that  genus,  as  it  is,  in  part,  of  Amphoracrinus  of  Austin,  to  which 
group  his  second  and  only  other  species  belongs. 
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Amphoracrinus  subturbinatus,  M.  and  W. 

PI.  15,  Fig.  4  a,  4  6. 

Aciinocrinua  (Amphoracrinus)  subturbinatus j  Meek  and  Worthbn,  Sept.,  1860.      Pro- 
ceed. Acad.  Nat.  Sci.,  Philad.,  p.  388. 

Body  rather  under  medium  size,  turbinate  or  obconical  below 
the  arms,  and  depressed  convex  above;  expanding  regularly 
with  straight  sides  from  the  column  to  the  summit  of  the  third 
radials,  thence  more  abruptly  to  the  arms;  composed  of  flat, 
smooth  or  merely  granulose  plates,  which  are  connected  by 
close-fitting  sutures.  Interradial  and  anal  spaces  rather  dis- 
tinctly sinuous  between  the  groups  of  arms.  Base  compara- 
tively small,  subpentagonal,  about  one-third  as  wide  as  high, 
and  not  provided  with  a  projecting  rim;  columnar  facet  small, 
concave,  less  than  half  as  broad  as  the  base.  First  radial 
plates  generally  a  little  wider  than  long,  widening  from  the 
base  to  the  lateral  angles,  two  of  them  heptagonal  and  three 
hexagonal.  Second  radials  small,  about  twice  as  wide  as  long, 
quadrangular,  or  rarely  with  one  of  the  upper  angles  slightly 
truncated,  so  as  to  produce  a  fifth  angle.  Third  radial  pieces 
a  little  larger  than  the  second,  about  twice  as  wide  as  high, 
hexagonal  and  heptagonal,  and  supporting  on  each  superior 
sloping  side,  in  the  anterior  and  posterior  rays,  one  small  sec- 
ondary radial  piece,  each  of  which  gives  rise  to  two  first  bra- 
chial pieces,  while  in  each  of  the  two  antero-lateral  rays,  the 
two  small  secondary  pieces  are  truncated  above,  and  each  sur- 
mounted by  a  single  brachial  piece ;  making  two  arms  to  each  of 
these  rays,  and  four  to  each  of  the  others,  or  sixteen  to  the 
entire  series. 

The  first  interradial  plates  are  about  two-thirds  as  large  as 
the  first  radials,  nearly  or  quite  as  long  as  wide,  and  six  to 
eight  sided.  On  the  superior  sloping  sides  of  these,  rest  two 
smaller  pieces,  which  partly  support  the  secondary  radials,  and 
are  surmounted  by  two  or  three  irregular  pieces,  which  extend 
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up  between  the  brachial  pieces  and  connect  with  the  vault. 
The  first  anal  plate  is  about  as  large  as  the  first  ra;dials,  as  long 
as  wide,  iieptagonal  in  form,  and  surmounted  by  three  smaller 
hexagoniil  pieces  in  the  second  range,  the  middle  one  of  which 
projects  above  the  others.  Surmounting  these,  there  are  three 
pieces  in  tlie  third  range,  the  two  lateral  of  which  each  sup- 
ports an  irregular  piece  above,  while  the  middle  one  projects 
considerably  above  the  otliers,  in  a  wedge-shaped  point,  and 
bears  on  its  superior  sloping  sides  a  series  of  protuberant 
pieces  surrounding  the  small  anal  aperture,  which  opens  later- 
ally a  little  above  the  horizon  of  the  arm  openings. 

The  summit  is  depressed  and  composed  of  unequal,  irregu- 
lar pieces,  one  of  wliich  over  each  of  the  rays,  and  another  near 
the  middle,  are  usually  larger  than  the  others,  and  appears 
to  have  been  tumid,  or  may  even  have  been  extended  into 
short  spines,  so  as  to  place  it  in  Dorycrmus,  if  that  name  is  to 
be  retained  for  a  section  of  this  genus.  Height  to  top  of  vault, 
0.59  inch;  breadth  across  the  summit  between  the  groups  of 
arms,  about  O.GO  inch;  do.  from  the  arm  openings  on  opposite 
sides,  0.73  inch. 

This  species  bears  some  Teseiubtance  to  A.  [^Amphoracrtnut]  trlnodut,  of 
Hnll,  but  has  the  base  less  truncated,  the  vault  more  flattened  on  top,  and  pro- 
vided with  six  nodes  or  spines,  instead  of  thr«e  ;  while  it  has  four  arms  instead 
of  three  to  each  posterior  ray,  aad  foar  iostead  of  two  in  the  anterior.     Its 
moat  marked  characters  are  its  short,  ohconical,  or 
turbiDste  form  below  the  arma,  and  truneat«d  dome. 
The  latter  riaca  somewhat  abruptly  above  the  arms, 
as  much  as  about  one-third  of  the  height  of  the 
cup  below  these,  but  is  abruptly  flattened  on  tap,  so 
as  to  give  it  a  truncated  appearance.   Our  specimen 
is  not  in  a   condition  to  enable  us  to  determine 
r  whether  or  not  the  summit  had  spines,  thou)i;h  some 
remains  of  the  larger  piece  over  each  ray,  seem  to 
y/  indicate  that  they  were,  when  entire,  quite  promi- 

iirdnnrrinHi  subiorhiaaiai.       nent.     The  sinuosities  between  the  rays  givea  tho 

(Senr  nBiur«i  "itp.j  \itiAy  a  pentalohate  outline  oa  seen  from  below. 

Localitif  anil  jiotition  :  Same  as  preceding. 
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Genus  CCELOCRINUS,  M.  and  W. 

(xotXoq,  hollow;  zptvov,  a  lily;  in  allusion  to  the  concave  hase.) 

Sphmroerinus,  Mibk  and  Worthkn,  1865.     Proceed.  Acad.  Nat  Sci.,  Philad.,  p.  154; 

(not  Roemer.) 
Calocrinut,  Mkbk  and  Wobthen,  1865.     lb.,  p.  273;  (not  CaUocrintUy  White,  1863.*) 

In  this  type  the  formula  is  that  of  such  species  of  Actinocri- 
nu8  as  have  no  secondary  radials,  and  but  few  anal  and  inter- 
radial  pieces,  excepting  that  it  has  its  opening  lateral,  as  in 
Amphoracrinua  and  Agaricocrinvs,  while  its  base  is  concave,  as 
in  the  latter  genus.  From  Agarvcocrinua^  with  which  it  per- 
haps most  nearly  agrees,  it  diflFers  in  having  greatly  less  robust 
arms,  which  come  out  around  the  summit,  instead  of  on  the 
horizon  of  the  lower  part  of  the  body.  It  also  diflfers  in  having 
its  first  anal  and  first  radial  pieces  curved  up  so  as  to  form 
nearly  half  the  height  of  the  lateral  walls,  as  well  as  under,  so 
as  to  form  most  of  the  under  side  of  the  body.  From  AmpJio- 
racrinvs  it  difiers  in  the  sunken  character  of  its  base,  the  con- 
cavity of  the  under  side,  and  the  curved  character  of  its  first 
anal  and  first  radial  pieces,  as  well  as  in  having  weaker  arms, 
and  its  arm-bases  not  projecting — there  being  but  a  single 
brachial  piece  to  each  division  of  each  ray,  soldered  into  the 
walls  of  the  body,  and  these  rest  directly  upon  the  third 
radials.  The  small  lateral  opening  of  the  summit  is  on  the 
same  horizon  as  the  arms,  and  rather  in  a  slight  depression 
than  upon  a  protuberance,  as  we  usually  see  in  Amphoracrintia 
and  Agarioocrinua. 

It  is  possihle  that  we  should  place  this  as  a  suhgenus,  either  under  Agarico- 
crtnus  or  Amphoracrintts,  though  we  are  at  present  inclined  to  regard  it  as 
being  distinct  from  both. 

*  Some  have  objected  to  the  name  Cctlocrinut,  because  it  is  thought  to  be  too  near 
CcslioerintUj  of  White,  previously  used  for  another  tjpe.  As  Dr.  White's  name,  how- 
ever, was  derived  from  the  Greek  for  the  helly^  and  the  two  names  are  otherwise  quite 
as  distinct  as  many  others  retained  in  various  departments  of  natural  history,  we  can- 
not admit  the  force  of  this  objection. 
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We  know  bat  tbe  single  typical  species,  which  is  from  the  SabouboDiferooa 


C(ELOCHINDS  CONCAVUS,  M.  and  W. 

PI.  15,  Fig.  lOa,  lOi,  10  e. 

Aetinaerinu4  {Amphcraerinia t)  eoaeavut,  Heek  and  Wobthbn,  Jane,  IBCl.     Proceed. 

Acad.  Nat.  Sci.,  PblUd.,  p.  132. 
AcHnvcriniu  {Sp/txroerinua)  coneavui,  K.  and  W.,  Aag.,  18G.\     lb.,  p.  1B4. 
Aclmorrintu  (Coclomntu)  eoncavui,  H.  aad  W.,  Dec,  1S6S.     lb.,  p.  2T3. 

"'  Body  small,  Bubglobose,  broader  than  high,  a 

little  oblique;  'summit  nearly  flat;  under  side 
rounded  and  distinctly  concave;  sides  rising  ver- 
tically, or  nearly  bo.  Surface  smooth,  or  sub- 
granulose.  Base  small,  concave,  and  entirely  in- 
a  eluded  within  the  concavity  of  the  under  side. 
*^(?taiu?Ili'^.)"'  First  radial  plates  comparatively  lai^e,  convex, 
•iS'ciure'ofl'h'rb^Jand  curving  under  so  as  to  form  a  part  of  the 
iJi*o««inciu«i.e.»iihconcavity  below;  two  of  them  heptagonal  and 
"iJe"ni?g  u^"  "^ three  hexagonal.  Second  radial  pieces  wanting 
in  two  of  the  rays  (of  the  specimen  before  us);  in  the 
others  small,  wider  than  long,  and  quadrangular  in  form. 
Third  radial  pieces  smaller  than  the  second  (in  three  of 
the  rays),  pentagonal  in  form,  and  each  supporting  upon 
their  superior  sloping  sides  the  first  brachial  pieces,  which 
form  a  part  of  the  walls  of  the  body.  First  iijterradial 
pieces  comparatively  large,  or  about  one-half  the  size  of 
the  first  radial  plates,  nine  sided,  the  superior  sloping  sides 
of  each  supporting  one  side  of  two  of  the  brachial  pieces, 
while  two  very  small  pieces  rest  upon  the  middle  of  the  sum- 
mit, and  connect  with  the. vault  above,  and  with  the  brachial 
pieces  on  each  side.  First  anal  piece  a  little  larger  than  the 
first  radials,  heptagonal  in  form,  and  supporting  in  the  next 
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range  three  pieces,  the  two  lateral  of  which  are  larger  than  the 
other,  and  connect  above,  on  their  sloping  sides,  with  brachial 
pieces,  while  the  middle  piece  between  these  is  irregularly 
hexagonal,  and  supports  three  very  small  pieces  in  the  next 
range,  which  connect  with  the  anal  opening  and  the  vault 
pieces  above,  and  with  the  brachials  on  each  side. 

Vault  made  up  of  a  few  comparatively  large  pieces,  the 
central  one  of  which  is  a  little  more  convex  than  the  others. 
Anal  opening  very  small,  lateral,  or  on  about  the  same 
horizon  as  the  arm  openings,  and  surrounded  by  only  five 
plates,  which  are  not  protuberant.  Arm  openings  twelve, 
small,  arranged  around  the  margin  of  the  summit,  three  to 
each  of  the  two  posterior  rays,  and  two  to  each  of  the  others. 
Arms  apparently,  from  the  small  size  of  the  openings,  and  the 
very  small  articulating  surfaces  for  the  first  free  arm  pieces, 
very  slender  and  fragile.  Column  unknown.  Height  of  body, 
0.31  inch;  breadth  from  the  anal  to  the  anterior  side,  0.42 
inch;  breadth  of  base,  0.17  inch. 

In  the  concavity  of  the  under  side,  and  the  incurved  character  of  its  first 
anal  and  first  radial  pieces,  this  species  presents  much  the  appearance  of  a 
ZeacrinvLs^  though  jn  the  numher  and  arrangement  of  the  parts  composing  the 
whole  hody,  it  will  he  seen  to  possess  all  the  essential  characters  of  the  great 
genus  ActtnocrinuSy  as  it  has  heen  generally  understood.  We  placed  it  provi- 
sionally in  the  subgenus  AmphorcLcrinuSy  in  first  describing  it,  on  account  of  the 
lateral  position  of  the  anal  opening,  but  we  subsequently  became  satisfied  that 
it  differs  sufficiently  from  the  species  of  that  group  to  be  made  the  type  of  a 
distinct  geflus.  It  differs  from  Agaricocrinus  in  having  comparatively  much 
larger  first  radial  pieces,  and  very  differently  formed  and  arranged  interradials, 
as  well  as  in  the  general  form  of  its  body,  and  its  much  weaker  arms,  which 
are  also  located  around  the  summit,  instead  of  around  the  lower  part  of  the 
body. 

We  are  under  obligations  to  Mr.  Charles  Wachsmuth,  of  Burlington,  Iowa, 
for  the  use  of  the  only  specimen  of  this  species  we  have  seen. 

Locality  and  position:  Burlington,  Iowa;  Burlington  limestone,  of  the 
Lower  Carboniferous  series. 
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Genus  GILBERTSOCKINUS,  PhilUps. 

SynoH. — Ollaetinui,  Cumberland,  1826.     Appendix  to  Reliqaia:  CoDBerTata:  (wilhoat 

generic  or  specific  diaf^noBis  or  epecilic  name.) 
Oilbiruocrinui,  PaiLLiPB,  183C.     Geol.  Yorkshire,  part  il,  p.  ao7. 
Rhodocrinut  {pATl),  atKosisct  Bad  LcaoN,  1B54.    Kecbercb.  Bar  les  CriDoidcB, 

p.  104;  and  of  SBTeral  other  authors;  (not  Miller,  1821), 
Goniaileroidoerinut,  Lion  and  Cabbeda.t,   1859.     Am.  Jour.  Sci.  Vol.  xiTiii, 

(2)  p.  232. 
Trtmatocrinut,  HlLt,  18fi0.     Sup.  low*  Report,  p.  TO. 


Phillips's  di- 
agnosis of  this 
genus  reads  as 
follows : 

"Basal  joints 
five,  forming  a     t^.^  ^^!^^ 
pentagon:     su-  "^™'oita_ __  , 

'^      ,  ,  ^  ha-ioB  of  fslw  arniB  and  the  openinn-  below  for  t_.. 

prabasaifsubra.  ?rp';^xrd"L'!'f'p^^.r;«";/d^l^\trt^™^^^ 
dials]  five,  hex-  fi^^  ™a'?,^^,":unt;ri.^o%r„fS^^-.hr£i^ 

,      „  .  Brm  hnapB.    Fiji,  r  rrpretenLBtha  onder  tide,  but 

agonal,  lOrming    does  oot  ohow  Ihs  diviBiom  of  tbe  h»sB. 

!  a  decagon,  with  five  re-eDt«ring  angles,  from 
nil?iJ3f*  "ii'"«  which  proceed  five  heptagonal  first  costala  [first 
t?g,'""Fr"m"'K!JI  radials],  and  five  hexagonal  second  costals  [sec- 
i!nJ,  "  '"'  ond  radials],  bearing  a  pentagonal  scapula  [third 
radial],  supporting  joints  [secondary  radials],  which  combine 
into  rounded  arms,  perforated  in  the  centre.  First  intercos- 
tals  [first  interradials]  pentagonal.  The  following  species  have 
been  usually  referred  to  Rhodocrinits,  Miller,  from  which,  it 
appears  to  me,  they  differ  entirely." 

He  mentions  but  the  following  three  species,  viz:  Q.  calcara- 
tm,  Q.  mammillaria  and  0.  bursa,  all  from  the  Subcarboniferoua, 
His  generic  and  specific  descriptions  are  very  brief  and  unsat- 
isfactory, but  his  figures  are  tolerably  good,  and  give  a  sufii- 
ciently  intelligible  idea  of  the  generic  characters  of  the  group. 

'—28  But.  B,  IBSt. 
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From  these  figures  and  his  description,  with  what  is  now  known 
of  several  American  species  of  this  type,  it  is  evident  that  the 
formula,  in  accordance  with  the  later  improved  nomenclature, 
may  be  stated  as  follows : 

Oenerie  formula. — 

Basal  pieceSi  5. 

Sabradials,  5. 

RadialS)  3+5. 

Secondary  or  supraradials,  3  or  4-|-10. 

Anal  and  interradial  pieces,  12  to  15 -{-5. 

Pseudo-brachial  appendages  (arms  of  some  authors) ,  5,  or  rarelj  6  (from 

the  division  of  one  on  the  anal  side)  ;  located  over  or  between  the  rays. 
Arm-openings  (ambalacral)  10,  located  directly  under  the  pseudo-brachial 

appendages,  or  alternating  with  them. 

The  genus  may  therefore  be  characterized  thus :  body  usu- 
ally short  subcylindrical.  Base  small,  formed  of  five  penta- 
gonal pieces,  composing  a  more  or  less  impressed  pentagonal 
disc.  Subradials  five,  alternating  with  the  basal  pieces,  all 
hexagonal  or  obscurely  heptagonal,  and  truncated  above  fw 
the  reception  of  the  first  anal  and  first  interradial  pieces; 
like  the  first  radials,  often  protuberant  or  extended  in  the 
form  of  spines.  Primary  radials  in  five  series,  of  three  each, 
and  all  alternating  with  the  subradials ;  the  first  one  of  each 
series  heptagonal,  the  second  hexagonal  and  the  third  hexago- 
nal or  heptagonal,  and  supporting  on  its  superior  sloping  sides 
the  diverging  secondary  radials.  Of  the  latter,  there  are  two 
or  three  in  each  range,  the  last  one  of  which  supports  on  its 
inner  sloping  sides  the  delicate  pendent  arms;  while  in  one 
section  of  the  genus,  the  outer  sloping  side  of  each  of  these 
pieces  bears  another  piece,  which,  owing  to  the  divergence  of 
the  secondary  radials,  meets  the  corresponding  piece  of  each 
adjacent  ray  (excepting  rarely  on  the  anal  side)  over  the  inter- 
radial and  anal  spaces,  and  there  forms  the  base  of  the  stout 
false  arms,  which,  in  the  typical  species  of  the  group,  stand 
over  the  interradial  and  anal  spaces.  Interradial  and  anal 
areas  oval,  often  scarcely  distinguishable  from  each  other,  and 
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usually  nearly  or  quite  isolated  from  the  vault  above ;  each 
occupied  by  from  ten  to  seventeen  or  eighteen  pieces.  Inter- 
axillary  or  interbrachial  spaces  occupied  by  from  two  to  eight 
or  ten  small  pieces,  the  upper  of  which  connect  with  the  false 
arm-bases  and  vault.  True  arms  very  long,  slender,  pendu- 
lous, and  more  or  less  branching,  supporting  minute  ascending 
tentacula.  Pseudo-brachial  appendages  five,  or  rarely  six 
(from  the  division  of  the  one  on  the  anal  side),  composed  of  two 
ranges  of  pieces,  with  a  central  cavity  in  those  of  each  range, 
or  of  several  ranges  inclosing  a  double  central  cavity;  not 
furrowed  above  or  provided  with  any  external  openmgs;  all 
extending  out  from  the  margins  of  the  dome,  at  first  horizon- 
tally, and  then  bifurcating — ^the  divisions  spreading,  curving 
downwards,  and  each  tapering  to  a  point.  Vault  much  de- 
pressed, with  usually  a  more  or  less  marked  concavity  opposite 
each  false  arm;  opening  sublateral,  or  about  midway  between 
the  centre  and  margin  of  the  dome,  not  raised  upon  a  proboscis. 

This  interesting  group,  as  here  defined,  includes  two  sections,  distinguished 
as  follows : 

1«    GILiBERTSOGlillVITS)  Phillitc  (propel).— OUomniM,  Cumberland. 

Pseudo-brachial  appendages  located  directly  over  the  interbrachial  spaces ;  anal 

and  interradial  pieces  not  quite  isolated  from  the  dome. 
Examples:  O.  ealearattUj  G.  bursa  and  O,  mqmmtllariSf  Phillips. — (European.) 

t*    G0NIASTJBR01]»0€BIIVUS9  Ltov  and  0Maus>AT,^Trematocrinu9t  Hall. 

Pseudo-brachial  appendages  located  oyer  the  interradial  and  anal  areas,  which 

(excepting  sometimes  the  latter)  are  entirely  separated  from  the  dome. 
Examples :  O,  tuberosus^  Lyon  and  Gasseday ;    O.  fiseellus^  M.  and  W.,  and  O, 

papillatuSj  G.  retieiUatus^   O.  typus,  etc.,  published  by  Prof.  Hall  under  the 

name  TVemaioerinus. — (American.) 

From  the  foregoing  description,  it  will  he  seen  this  genus  agrees  almost 
exactly,  in  the  structure  of  the  hodj  helow  the  arms,  with  Rhodocrinus^ 
Miller,  with  which  it  is  oflen  confounded.  It  was,  indeed,  if  we  mistake  not, 
also  originally  separated  from  that  group  by  Phillips,  under  a  misapprehension 
in  regard  to  the  number  of  basal  pieces  in  Rhodocrinus^  which  had  been  de- 
scribed as  having  a  tripartite  base.  After  this  error  in  regard  to  the  structure 
of  Rhodocrmus  had  been  pointed  out,  by  Austin  and  others,  it  is  not  at  all 
surprising  that  nearly  all  who  had  only  seen  the  specimens  of  GUherUocrxnuM 
figured  by  Phillips,  divested  of  the  appendages  of  the  upper  part  of  the  body, 
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Bboald  have  regarded  it  as  synonjmouB  with  Rhodocrintu.  The  following  cot 
however,  of  the  upper  part  of  Goaiatteroidocrwut  hiberosut  of  Lyon  and 
Caeseday,  with  ite  appendages,  (in  which  it  evidently  agrees  with  Gilberltocrimu, 
excepting  in  their  larger  eixe  and  position  over  the  interradial  apacea),  will 
show,  as  we  believe,  eafficiently  important  differenees  (o  separate  this  type 
entirely  from  the  genus  Rkodocrinut  proper. 

Fir-  19-  From  these  figures,  it  will 

be  seen  that  this  type  differs 
so  widely  from  Rkodocrwvt, 
in  the  Btructnreand  arrange- 
ment of  the  appendages  of 
the  upper  part  of  its  body, 
that  the  parts  sopposed  by 
Phillips  and  others  to  be 
the  arms,  in  Gilbertiocrinvt, 
are  really  not'  homologous 
with  the  arms  of  Rhodocri- 
ntu,  nor  indeed,  in  any  pro- 
per sense,  arms  at  all,  as  that 
term  is  used  in  describing 
crinoide,  but  are,  on  the  con- 
trary, curious  additional  ap- 
pendages, composed  of  two 
or  more  ranges  of  pieces; 
and  atlbongh  provided  with 
a  central  cavity  through 
nearly  their  entire  length, 
connecting  with  the  cavity  of 
the  body,  they  have  no  open 
ambtUaeroi  Jvrroto  above, 
nor  indeed  any  traces  what- 
omiaiteroidoenmii  lubmwwr.  ey^f  pf  jm  external  openioe. 

FicuTB  A  repreevDM  the  apfwr  side  of  the  T«nll,  wlih  Iho  open-  „  .1      ..  , 

ing  (O)  and  chfl  pseudo-bruhia]  appendwrs.  Ona  or  these  (Jonsequeotly  they  are  &0t 
■ppeadagss  and  one  of  Iha  dlvisioDB.  in  part,  ot  anothar,  are        ,        '  i    .     ,.— 

restored;  ihe;  are  itl]  likewiKiomewhai  mare  reguUrl;  curved  only  not  arms,  but  differ 
Uuntn  the  apecimsa.    Fia.  BreprcBenie  aside  tibw  of  the  aame        ,.     ,      r.  >i  .1. 

apMlmen,  with  th*  lower  pan  of^he  body  hidden  lo  the  matni.  entirely  from  all  the  appen- 
llie  lalae armi  are  here  repreaeuied  ucuried  in  the  ipeclnien.    <  p  .l       1.    j_    ■  ^ 

'nia**lrrlsk(*)d«BiKDaleirttiecDnnectioDD(thesmall.t>u>.  pen-  dagos  Ot  the  bOOy  lU  any 
dant  armsaith  the  body,  as  they  are  seen  between  two  of  the     ..  1,      _       „  :„„;.*      __J 

talaaarms.  Crepraient^tba  structure  of  the  under  lide  of  the  other  known  CrmOld,  and 
(UaearnH.betwoonthebody  and  IhebiftarcBlion;  andBiBBzion-  _  ,_  •,„.  .„„„„k-i  Ik. 
hirgmeDtofihebaHsoflhelruearDiaasaearaacaiibemadBDut.  Seem  tO  bear  BOmeWbat  tue 

same  relations  to  the  body  that  the  side  branches  of  the  column  of  Pentaerinut 
and  many  palteoEoio  crinoide  do  to  the  column  itself.  In  addition  to  this,  the 
parts  in  this  type  homologous  with  the  arms  in  Rhodocrinut  and  other  crinoids, 
instead  of  being  stout  and  erect,  as  in  RtuKlocrinut,  are  very  Blender,Iong,  pendent 


INVERTEBRATES.  221 

organs  (see  *  of  cut  B,  fig.  19),  having  mncb  the  delicacy  and  appearance  of 
tentacles. 

In  the  above  cat,  the  minute  true  arms  of  the  typical  species  of  Goniasteroido- 
crinus,  arc  seen  to  branch  so  as  to  form  nine  to  each  ray.  The  cut  shows  only 
their  outside,  in  which  we  have  seen  no  indications  of  ambulacra!  furrows;  but 
these  may  have  been  obliterated  in  cleaning  the  specimen,  or  possibly  they  may 
present  the  anomalous  character  of  being  on  the  under  sidcy  and  thus  differ 
from  those  of  all  other  known  crinoids.  As  far  as  these  arms  can  be  traced 
near  the  base,  they  are  each  composed  of  a  single  series  of  minute  pieces,  but 
according  to  Mr.  Lyon,  they  are  farther  down,  composed  each  of  a  double 
series  of  minute  interlocking  pieces. 

These  true  arms  connect  with  the  body  at  the  openings  that  suggested  to 
Prof.  Hall  the  later  name  Trematocrinvs  for  this  group.  Such  differences  as 
these,  in  the  parts  connected  with  the  reproductive,  and  perhaps  the  respira- 
tory organs,  should  surely  separate  this  type  from  Rhodocrinus, 

But  as  these  organs  have  not  yet  been  seen  entire,  in  the  typical  European 
species  of  the  genus  Gilbertsocrinm,  it  may  be  argued  that  we  have  no  right  to 
conclude  that  the  Gonlasteroidocrinus  group  is  congeneric  with  Phillips's  genus. 
We  think,  however,  that  any  one  who  will  take  the  trouble  to  compare  the 
foregoing  cuts  of  Ganiasteroidocrimis  tuherosus  and  our  figure  of  G.  fisceUus^  on 
pi.  15,  fig.  5,  together  with  the  other  American  species  described  by  Prof.  Hall 
under  the  name  Trematocrinusy  with  Phillips's  figures  of  his  typical  species  of 
Gilbertsocrinm,  and  particularly  with  Cumberland's  figures  of  one  of  the  same 
species,  which  we  have  reproduced  for  comparison,  on  page  217,  will  agree 
with  us  that  these  European  species  must  have  had  these  organs,  with  the 
slight  difference  of  relative  position  already  mentioned,  exactly  as  in  Goniaste- 
roidocrinus*  Nor  can  we  believe  the  difference  in  the  position  of  the  false 
arms,  with  relation  to  the  true  ones,  alluded  to  above,  of  more  than  subgeneric 
importance. 

The  fact  that  Cumberland  had,  in  1826,  proposed  the  name  Ollacrinm  for 
Phillips's  typical  species,  leaves  us  in  some  doubt  whether  we  should  not  adopt 
his  name  for  the  genus,  in  accordance  with  the  rules  of  priority.  The  reasons 
for  doubting  the  propriety  of  adopting  his  name  are  not  only  that  he  gave  no 
diagnosis  or  description  either  of  his  typical  species  or  of  the  genus  Ollacrinm^ 

*  It  is  due  to  Mr.  Billings  that  we  shoald  state  here,  that  so  far  as  we  know,  he  was 
the  first  author  who  called  attention  to  these  two  sets  of  appendages  in  OilberUocrinus 
bursa^  Phillips  {Decade  tit,  Canadian  Organic  Remains,  p.  25  and  2C),  though,  owing 
to  the  fact  that  he  had  never  seen  an  entire  specimen,  he  there  seems  to  have  regarded 
this  as  the  structure  of  Rhodocrinus.  We  are  gratified  to  he  ahlc  to  state,  however, 
that  he  now  fully  concurs  with  us  in  the  opinion  that  Gilbertsoerinus  is  distinct  from 
Rhodocrinus  proper. 
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and  merely  publbhed  figures  on  a  separate  supplementary  plate,  with  the  name 
OUacrinus  printed  upon  it,  but  in  addition  to  this  he  did  not,  in  his  little  work^ 
consistently  follow  the  binomial  system  of  nomenclature.  Some  of  his  names 
are  binomial,  it  is  true,  while  in  other  instances  he  has  such  names  as  '^  Aliira 
ruffoto  quinque  per/arata"  "  Grenus  Sihdaria  trianguktri/anmt"  etc.  Hence 
the  rule  of  priority  should  probably  not  be  regarded  as  applicable  in  his  case. 

T|^  proposed  genus  Aeanihocrmus  of  Roemer,  seems  to  be  related  to  CrU" 
heriaocrimus^  but  if  we  have  correctly  understood  the  arrangement  of  the  arms 
of  the  former,  it  is  distinct,  and  more  nearly  allied  to  Bhodocrinus. 

So  far  as  we  know,  the  group  under  consideration  seems  to  be  almost  entirely 
confined  to  the  Subcarboniferous  rocks,  both  in  this  country  and  England. 
We  know  of  but  a  single  species  (  DrenujUocrtnus  gpinigenu^  Hall,  found  in  the 
Hamilton  group  of  New  York)  from  any  other  horiion,  and  it  is  worthy  of  note 
that  this  species  departs  in  some  respects  from  the  other  known  species  of  this 
group,  and  may  belong  to  another  genus. 


Subgenus  GONIASTEROIDOCRINUS,  L.  and  C.    (See  p.  219.) 

GiLBERTSOCRINUS  FISCELLUS,  M.  and  W. 

PI.  15,  Fig.  5. 

Tremmiocrinu*  JUcellu$,  Miik  and  Wortbss,  Sept.,  I860.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  383. 

OUbertMocrinut  (GonioMtgroidocrinua)  JUctUut,  M.  and  W.,  Ang.,  1865.     lb.,  p.  167. 

Body  short  subcylindrical,  longer  than  wide,  rounded  and 
concave  below,  and  nearly  flat  above;  sides  rising  almost  ver- 
ticallj  to  near  the  summit,  where  they  curve  outward.  Plates 
subgranulose,  and  all  convex,  those  of  the  subovate  interradial 
spaces  less  prominent  than  the  rays,  andishowing  a  very  slight 
tendency  to  develope  obscure  radiating  ridges  near  the  edges; 
sutures  distinct.  Base  small,  somewhat  concave,  obscurely 
pentagonal,  and  included  within  the  concavity  of  the  under 
side ;  columnar  facet  comparatively  large,  or  occupying  nearly 
the  whole  area  of  the  base,  obscurely  marked  by  radiating 
striae,  and  provided  with  a  small,  pentagonal,  8tar«haped  cen- 
tral opening.  Subradial  pieces  nearly  as  wide  as  long,  trun- 
cated, and  narrower  above  than  below,  subquadrangular  in 
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general  outline,  but  provided  with  a  fifth  very  obtuse  angle  in 
the  middle  below,  and  having  each  inferior  lateral  angle 
slightly  truncated.  First  radial  pieces  larger  than  the  subra- 
dials,  and  wedged  so  far  in  between  them  as  to  come  nearly  in 
contact  with  the  base,  as  wide  as  long,  and  heptagonal  in  out- 
line, the  sides  connecting  with  the  subradials  being  longer  than 
the  others.  Second  radials  smaller  than  the  first,  about  as  long 
as  wide,  hexagonal  in  form.  Third  radials  of  the  same  size  as 
the  second,  heptagonal,  and  supporting  on  their  superior  sloping 
sides  the  first  secondary  radials,  each  of  which  is  succeeded  by 
another,  the  last  of  which  bear  on  their  inner  sides  above, 
the  delicate  pendulous  arms,  and  on  the  outer  sloping  sides 
above,  one  or  two  pieces  forming  the  bases  of  the  false  arms. 
The  first  interradial  and  first  anal  pieces  rest  upon  the  broad, 
superior,  truncated  side  of  the  subradials,  which  they  nearly 
equal  in  size.  They  are  all  hexagonal,  the  inferior  edges  being 
generally  longer  than  either  of  the  others.  Above  these,  there 
are  in  the  second  range  three,  in  the  third  three  or  four,  and 
in  the  fourth  three  pieces,  the  latter  being  surmounted  by  three 
or  four  others;  all  the  series  diminishing  gradually  from  below 
to  the  summit. 

The  interaxillary  pieces  are  all  very  small,  two  of  them 
being  wedged  down,  one  upon  the  top  of  the  other,  in  the  nar- 
row space  between  the  first  and  second  secondary  radial  pieces, 
while  the  others  are  arranged  above,  so  as  to  form  the  upper 
and  inner  sides  of  the  two  small  apertures;  the  outer  and  lower 
sides  of  which  are  formed  partly  by  a  sinus  in  the  edge  of  the 
second  secondary  radial  pieces,  and  partly  by  one  side  of  the 
third. 

The  secondary  radials  diverge  so  that  those  belonging  to 
each  of  the  different  rays  (a  a  of  diagram)  meet  over  the 
centre  of  each  interradial  space,  where  they  support  the  false 
arms.  The  first  false  arm  pieces  are  not  quite  free,  being 
flanked  on  either  side  by  the  interaxillary  pieces  forming  the 
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Bummit  of  the  interaxillary  openingB.     They  are  all  pierced 
directly  through  the  middle  by  small  perforationB. 

The  summit  is  very  slightly  convex,  and  composed  of  une- 
qual plates,  the  lai^r  of  which  are  tumid,  and  the  smaller  less 
convex.  Sxtending  from  each  false  arm  towards  the  middle^ 
there  is  a  depression,  occupied  by  smaller  pieces,  while  the 
larger  and  more  convex  plates  occupy  the  prominences  between. 
Height,  to  top  of  first  false  arm-pieces,  0.48  inch ;  do.  to  the 
true  ann<openings,  0.39  inch ;  do.  to  the  top  of  the  vault,  0.56 
inch.     Breadth  of  body  below  the  arms,  0.51  inch. 

Fig.  ao. 


OilberttoerinM  fiKtOvi.    (Hugnified  two  diunelsTS.) 
In  thii  diigrmm,  ihowtng  ths  atmctnre  of  the  body  out  to  the  fk]M.*nn 

reprCKDted.  u  we  ^iiTo'Teuon  to  ^lleTO  it  m  not  iBolsted  from  the 
rault.  like  the  iotemdUl  ueu.    The  lut  piece  of  the  diiiBlons  ol  eich 

hunt  of  the  bite  arma.    The  dirk  apoM  ue  the  true  um-opeaiDgs. 

The  Bpecimea  from  which  our  description  ia  made  out  is  defectiTe  on  the 
anal  side,  bat  we  have  seen  another,  apparently  of  the  same  Hpeciee,  conaiBting 
of  the  vault  and  th^fabe  arm-basea,  together  with  iJie  sides  down  to  the  true 
arm-openings,  inclnaiTe.    In  this  the  anal  area  is  clearly  not  inaolatod  from  the 
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yault,  and  there  are  two  false  arms  over  the  anal  area,  which  are  smaller  than 
the  others,  and  stand  one  on  each  side  of  the  summit  of  the  anal  space,  there 
being  thus  six,  instead  of  five,  of  the  false  arms  in  this  species.  These  smaller 
false  arms  are  probably  simple  all  the  way  out,  while  the  larger  ones  probably 
bifurcate.  The  anal  opening  in  this  specimen  is  nearly  midway  between  the 
middle  and  the  margin,  and  opens  obliquely  outwards,  with  slightly  protuberant 
margins. 

This  species  is  more  nearly  related  to  Gtlbertsocrinus  tuberculosu8=z(^Trenui- 
iocrinus  tuberculosus,  Hall,  Svp^  Iowa  Report^  p^go  75),  than  to  any  other  with 
which  we  are  acquainted.  It  differs,  however,  in  being  proportionally  higher, 
and  in  having  smaller  and  much  less  prominent  subradials,  which  are  but 
slightly  convex,  and  so  short  as  to  be  scarcely  visible  in  a  lateral  view ;  while 
those  of  G.  tuberculosus  are  described  as  being  "  produced  into  strong  tuberou- 
liform  nodes/'  and  extending  up  so  as  to  form  a  part  of  the  outer  walls  of  the 
body.  It  likewise  differs  in  having  its  first  radial  plates  merely  rather  dis- 
tinctly convex,  and  larger  than  the  subradials,  instead  of  smaller  and  "  strongly 
tuberculiform."  Again,  it  seems  to  differ  in  having  the  plates,  especially 
those  of  the  interradials,  somewhat  excavated  at  the  corners,  so  as  to  present 
the  appearance  of  a  slight  tendency  to  develope  obtuse  radiating  costse  at  the 
margins  of  the  plates — a  character  not  mentioned  in  Prof.  Hall's  description. 
A  more  important  difference,  however,  if  we  are  not  mistaken  in  regard  to  the 
specimen  we  have  mentioned  as  showing  the  summit,  being  identical  with  the 
type  of  our  species,  is,  that  it  possesses  six  instead  of  five  false  arms,  owing,  as 
it  were,  to  the  division  of  the  one  on  the  anal  side  into  two,  each  of  which  latter 
are  only  half  the  size  of  the  others.  Another  difference  is,  the  more  lateral  posi- 
tion of  the  opening  of  the  summit,  and  the  connection  of  the  anal  series  with 
the  vault  above,  in  our  species. 

Should  Cumberland's  name,  Ollacnwus,  be  adopted  for  this  genus,  the  name 
of  this  species  will  of  course  be  Oliacnnus  /Ucettus, 

Locality  and  position :  Lower  beds  of  Burlington  group  of  the  Subcarbon- 
iferous  scries. 


ECHINOIDEA. 

PERISCHOECHINIDiE. 

{Synon, — Familj  Tsbbilxs,  Desor.) 

Rather  widely  different  views  are  entertained  amongst  Zoologists  and  PalsB- 
ontologists  in  regard  to  the  importance  of  the  characters  distinguishing  the 
Palaeozoic  group  of  Echinodermata^  under  consideration,  from  the  Mesozoic 

29  Bin.  7,  IBM. 
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and  more  modern  Echinoids.  Pictet,  and  some^  others,  not  only  include  these 
ancient  forms  in  the  order  Echinoxdea^  but  even  view  them  as  forming  a  section 
of  the  family  Ovdaridse*  Desor  also  included  them  in  the  order,  but  regarded 
them  as  constituting  a  distinct  family,  for  which  he  proposed  the  name  TesseltSj 
and  placed  them,  along  with  the  Cidarufse,  as  a  suborder  ^^Ikidocf/cligues;**'^ 
which  arrangement  was  also  followed  by  Dujardin  and  Ilupe.^  McCoy,  how- 
ever, had  previously  proposed  to  erect  this  group  into  a  distinct  order,  under 
the  name  Perischoechinidx^  §  and  Roemer  regarded  them  as  constituting  a  sub- 
order of  the  Echinouiea;  ||  while  Prof  Agassiz,  if  we  mistake  not,  thinks  the 
group  falls  more  properly  within  the  Crinoidea, 

Without  presuming  to  undertake  the  decision  of  a  question  upon  which  such 
eminent  authorities  have  differed,  we  must  confess  that  a  careful  study  of  an 
extensive  series  of  excellent  specimens  of  Melonites  multipara^  with  more  or  less 
perfect  examples  of  Oligoporus,  Palxchinus,  Archseocidaris  and  Lepidechinus, 
compels  us  to  concur  with  those  who  regard  these  types  as  Echinoids.  Although 
evidently  most  nearly  allied  to  the  Oidaridse^  they  still  seem  to  present  too 
strongly  marked  differences  to  be  properly  included  in  the  same  suborder;  and 
hence  we  agree  with  Dr.  Roemer  in  viewing  them  as  constituting  a  distinct 
suborder,  for  which  -McCoy's  name  Penschoechimdai  may  be  retained.  In  a 
systematic  arrangement  their  position  would  doubtless  be  below  all  the  other 
Echinoids,  and  next  to  the  Cidaridse,  thus  forming  a  distinct  suborder  from 
the  higher  Echinoids. 

The  reasons  for  adopting  the  conclusions  that  these  forms  are  true  Echinoids 
and  not  Crinoids,  are,  that  in  the  first  place,  they  differ  from  the  Crinoids  and 
agree  with  a  large  group  of  the  Echinoids  {Oidaridx)  in  having  an  anal  and  an 
oral  opening,  situated  at  opposite  extremities  of  the  vertical  axis,  with  regular 
ambulacra  extending  the  entire  distance  from  one  to  the  other  of  these  open- 
ings, while  they  also  possess  an  apical  disc,  composed  of  a  series  of  ocular  and 
ovarian  pieces  (the  latter  pierced  by  genital  pores),  surrounding  the  anal  open- 
ing. Again,  like  the  Cidaridse  and  some  other  Echinoids,  and  unlike  any 
known  Crinoids,  they  were  provided  with  powerful  jaws;  while  they  farther 
agree  with  the  Echinoids,  and  differ  from  all  the  known  Crinoids,  in  the  posses- 
sion of  articulating  spines. 

We  are  aware  the  opinion  has  been  expressed  that  Melonites  multipora  was 
attached  by  pedicel  or  jointed  column,  like  the  Crinoids — an  error  probably 
originating  from  the  occasional  occurrence  of  specimens  crushed  together  in 


*  Traite  de  Paleont.,  iv,  p.  257,  1857. 
t  Synopsis  Ech.  Fobs.,  p.  xxvii,  1858. 

I  Nat.  Hist,  des  Zooph.,  Suites  du  BufTon,  p.  461,  1865. 
i  Brit.  Palaeozoic  Foss.,  p.  124,  1851. 

II  Wiegmann's  Arch.,  i,  p.  312,  1855. 
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the  ume  mass  with  Criaoid  columns,  ob  ve  oflen  see  other  foasila.  No  one, 
however,  we  believe,  who  has  had  an  opportunity  to  exanitae  a.  good  eeriea  of 
specimens,  eotcrtaina  Buch  aa  opinion  at  this  time.  Indeed,  aside  from  all 
other  reasons  for  rejecting  this  view,  it  seems  to  be  against  all  analo-ry  to  sup- 
pose these  creatures  would  have  been  provided  with  such  powerful  jaws,  unless 
they  were  free  to  seek  and  devour  larf,'er  food  than  the  minute  floalinf;  objects 
upon  which  the  Crinotds  probably  subsisted.* 

The  existence  of  jawa  jn  the  genua  Arc/iteoci'l<ir!i  is  shown  in  the  figures  of 
A.  W'lrtkeiHo?  Hall,  on  plnte  26,  of  tht  Iowa  Report,  though  no  allusion  is 
there  made  to  them  in  the  text.     Wo  have  also,  now,  the  means  of  showing 
*"'!?■  2''  that  the  genus  JHeionilfx  vivis  provided  with  simi- 

lar jawe.  The  annexed  cut  (No.  21)  represents 
these  jaws  oa  seen  in  a  specimen  of  M.  multipara 
— the  peristome  being  somewhat  distorted  and 
the  jaws  displaecd  by  pressure,  so  as  to  leave  an 
J.  open  space  (x)  on  one  side.     The  dark  spaces 

{ii<iilild)  between  the  jaws  are  slightly  restored 
near  the  centre  of  thcfigure,  where  the  specimen 
^.  is  aomewhat  detective  from  accidental  erosion. 

The  five  radiating  lines  between  these  dark  bands 
are  suture  Hues,  extending  up  the  middle  of  each 
jaw,  as  we  see  in  thoao  of  Ardta-.ocidaru  and  some 

Or»l  opening  (»oinewh»t  dlBtoHed)  ,  ii  i  ■      -j 

*Biiiay,^i,iWtli,nUaimM,pwa-(iuxt.   TCCCUt  hcllinoids. 

In  (he  number  of  Wicgmann's  Archives,  already  cited.  Dr.  Roe mer  gives 
excellent  figures  of  the  general  appearance,  of  Mi/oiiilif  muitipora,  and  of  the 
arrangement  of  itsambulacraland  intcrambulacral  pieces.  IIo  also  there  gives 
a  figure  of  the  apical  disc  of  the  same,  bat  the  liist  mentioned  figure  differs  in 
several  respects  from  the  specimens  examined  by  us.  In  the  first  place  this 
figure  leaves  a  black  ring  iiround  the  disc,  so  as  not  to  show  the  connection  of 

*Tbe  not  unfrcquent  occurrence  of  Crinoida,  imbedded  with  the  shells  of  Platgctrat 
■.nd  other  (insteropodd,  in  cont&ct  vith  the  vault,  has  ted  some  Pa]a>ontologist9  to  the 
cODclusioD  thnt  ia  (he»c  cases,  the  Crinaicl  was  in  the  act  ot  devouring  the  Uoltuak 
at  the  moment  vhen  it  perished.  Some  even  acem  la  think  that  the  Criaoids  actuall; 
swallowed  these  shells.  This,  however,  to  say  the  lenst  of  it,  would  have  been  a 
physical  impossibilily,  since  the  oral  openinj;,  when  found  wiih  its  margins  entire,  is 
rarely  so  much  as  the  tenth  of  an  inch  in  diameter,  and  is  uUo  ofleu  placed  nl  the  ei- 
Ireuiity  ofan  elongoled,  sleodor  tube  or  proboscis,  mmle  up  of  close-fitting  solid  plates. 
We  also  think  it  exceedingly  improbalilc  that  the  pulii'ozoic  Criaoids  ever  preyed  upon 
even  the  softer  parts  of  such  large  objects,  though  we  are  far  from  being  willing  to 
adopt  the  conclusion  of  M.  M.  Dujardin  and  Ilupe,  that  they  were  entirely  nourished 
by  absorption  over  the  surface. 
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the  smbulacral  add  inUrsmbulacral  piecee  with  the  genital  aDd  ocular  plates. 
It  also  represents  pores  in  each  of  the  ocular  pieces,  and  only  three  in  font  of 
the  genital  pieces,  and  two  in  the  fifth;  while  it  represents  the  genital  and  ocu- 
lar plates  of  nearly  equal  length.  As  may  be  seen  by  the  annexed  figures,  the 
■pecimens  examined  by  ns  have  the  ocular  pieces  much  smaller  and  shorter 
than  the  others,  and  entirely  without  any  traces  of  pores,"*  while  one  of  the 
specimens  before  us  shows  distinctly  four  pores  in  three  of  the  genital  plates, 
Fig.  21.  and   five   in    each  Fig,  23. 

of  the  other  two. 
Another  specimen 
(annexed  fig.  22) 
shows  five  pores  in 
three  of  the  geni- 
tal pieces,  and  four 
in  each  one  of  the 
others.  In  order 
to  he  the  more  sure 

that  we  were  not  mistaken  in  regard  to  the 

number  and  arrangement  of  the  pores,  we 

polisbed  the  surface  of  the  whole  disc  in 

Ap!™idiBoofJfeJ«««-«ir»o™.-  8h™ii.g''0'''  of  '^^^^  specimens  with  fine  emery, 

tha  uai^ apeDiDR  ^^^™^"'*™,^Jg|j'„'„^(  "^,  Bod  Owing  to  the  white  opaque  character 

utwrwiS .^/^bSiKr.1  Md  miefunbuuo- of  the  platcs,  and  the  fact  that  the  pores 

rel  picccL    All  enlmrged  kbom  two  diunsten.  . 

are  filled  with  darker,  translucent  material, 
the  number  of  pores,  and  the  relations  of  all  the  parts,  could  be  very  clearly 
seen.  It  is  probable  that  one  of  these  slightly  lai^r  plates  with  five  pores, 
represents  the  madreporiform  body,  and  tbns  faintly  indicates  the  posterior  side 
of  the  fossil. 

If  the  disc  figured  by  Dr.  Roemcr  is  accurately  represented,  it  wonid  seem 
to  present  a  difference  of  eveo  more  than  specific  importance,  from  those  exam- 
ined by  ns,  unless  the  difference,  might  be  sexual.  The  latter  suggestion,  how- 
ever, is  not  probable,  though  from  all  analt^y  we  may  infer  that  the  sexes  were 
distinct  in  these  fossils. 

From  the  foregoing  remarks  and  illustrations,  it  will  be  seen  that  the  group 
Ptritchoetlnnidix,  which  is  entirely  confined  to  tbe  paleeozoic  rocks,  differs  from 

"  Since  this  wm  written,  wg  have,  through  the  politenesa  of  Dr.  Sbumard  of  St. 
Lonia,  had  an  opportaDitj  to  eiamine  another  Sue  specimen,  Bhowing  tbe  disc  of  this 
fossil.  Id  thii  there  are  four  orarisn  pares  in  three  plates,  and  three  in  each  of  tbe 
other  two  ;  while  in  two  of  the  occaUr  pieces  there  is  apparently  a  single  pore  near 
one  side.  Hence  it  would  appear  to  be  the  cose  that  tbe  iadividnala  of  Ibis  fossil  pre- 
sent onacconntable  sanations  in  the  number  of  these  pores. 


INVERTEBRATES.  229 

all  the  Mcsozoio  and  more  modern  Ecbinoids,  in  having  from  three  to  seven  or 
nine  rows  of  interambnlacral  plates  to  each  series,  instead  of  only  two  (those  of 
the  inner  rows  being  hexagonal,  and  the  two  outer  pentagonal);  and  judging 
from  what  is  known  of  Melonites^  alio  in  having  a  greater  number  of  pores  in 
each  ovarian  plate,  with  likewise  sometimes  a  greater  number,  and  different 
arrangement,  of  ambulacral  plates  and  pores. 

Prof.  McCoy  has,  apparently  upon  sufficient  grounds,  proposed  to  divide  this 
group  into  two  sections  or  families,  distinguished  by  the  following  characters : 

1.  PALJCCHINIDjE,  McCoy. 

With  spines  small,  all  of  one  kind,  and  articulating  upon  imperforate  tubercles. 
Includes  MeloniteSj  Oligoporiu  and  Palsechiniu, 

2.  ARCUjEOCIDARIDJi:,  McCoy. 

With  plates  comparatively  thin,  and  spines  of  two  kinds — a  smaller  secondary 
series,  and  a  larger  primary  series ;  all  articulating  upon  perforated  tubercles. 
Includes  Arehteoeidaria  and  apparently  Peritehodomtu. 

It  is  possible  LepidechinuSj  Hall  (which  seems  to  be  very  near  Perischodo- 
mus,  McCoy),  may  be  found  to  typify  a  third  section  or  family,  on  account  of 
its  peculiar  character  of  having  all  the  plates  distinctly  imbricating. 


Genus  PAL^ECHINUS,  McCoy,  1844. 

(Carb.  Foss.  Ireland,  p.  171.) 

TuE  species  belgnging  to  this  genus  are  usually  large,  oval 
or  spheroidal,  and  composed  of  comparatively  thick  plates, 
which  are  provided  with  numerous  small  spines.  In  the  inter- 
ambnlacral areas,  there  are  five  to  six  or  eight  ranges  of  plates, 
those  connecting  with  the  ambulacra  being  pentagonal,  and  all 
the  others  hexagonal,  as  in  other  groups  of  the  suborder.  The 
ambulacra  are  narrow,  even,  or  but  slightly  furrowed,  and  each 
composed  of  two  alternating  ranges  of  small  pieces,  which  are 
wider  than  long.  Each  of  these  pieces  is  perforated  at  the 
outer  end  by  two  small  pores,  arranged  so  as  to  form  two 
double  rows,  or  two  single  zigzag  ranges,  to  each  ambulacrum. 

One  species  of  this  genns  is  said  to  occur  m  the  Upper  Silurian  Rocks,  and 
all  the  others  known,  have  been  found  in  the  Carboniferous  System. 
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Pal^chinus  burungtonensis,  M.  and  W. 

PI.  16,  Fig.  3  a,  3*,  3<r. 

Palmchinut  burlingtonentU    Meek  and  Worthen,  Sept.,  18G0.     Proc.  Acad.  Nat.  Sci., 
Philad.,  p.  396. 

The  only  specimen  of  this  species  we  have  yet  seen,  is  too 
imperfect  to  show  the  exact  form  of  the  entire  fossil,  though  it 
seems  to  have  been  nearly  spherical  in  outline.  It  appears  to 
have  only  four  ranges  of  interambulacral  plates  in  each  area, 
though  it  is  probable  there  are  at  least  five,  nearer  the  middle 
than  they  can  be  traced  in  our  specimen.  At  the  extremities 
of  the  interambulacral  areas  the  number  of  plates  is  reduced 
to  the  two  lateral  ranges  of  pentagonal  pieces,  all  of  which 
have  their  truncated  margins  crenulated  for  the  reception  of 
the  outer  ends  of  the  small  ambulacral  pieces. 

The  ambulacra  are  narrow,  or  about  as  wide  as  the  first 
range  of  interambulacral  plates  on  each  side,  and  slightly  con- 
vex along  the  middle.  They  are  each  composed  of  a  double 
alternating  series  of  very  small  pieces,  which  are  two  or  three 
times  as  wide  as  long.  About  five  to  seven  of  these  equal  the 
height  of  each  contiguous  interambulacral  plate,  while  the  two 
pores  in  the  outer  ends  of  each  piece  are  arranged  so  as  to  form 
two  double,  somewhat  zigzag,  rows  in  each  ambulacrum. 

The  surface  of  all  the  plates  is  ornamented  by  numerous 
granules,  or  bases  of  attachment  for  the  small  spines,  from 
thirty  to  forty  of  which  occupied  each  of  the  interambulacral 
plates,  and  two  or  three  each  of  the  ambulacral  pieces. 

As  near  as  can  be  determined  from  our  imperfect  specimen, 
it  must  have  been,  when  entire,  not  less  than  2.25  inches  in 
height,  and  near  two  inches  in  breadth.  About  twelve  of  the 
ambulacral  pieces  occupy  a  space  of  0.25  inch. 
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This  is  the  first  apecies  of  this  ge- 
DDB,  vie  believe,  identified  in  thia 
coontry,  though  Prof.  Hall  hu  since 
described  a  species  from  the  Barling- 
toil  limeEtonc,  vhich  he  refers  to  a 
section  of  this  gronp.  From  the  de- 
scription given  bj  him,  however,  we 
are  inclined  to  think  his  species  dif- 
_,    ..      ...    -  fers  too  widely  from  the  forms  npon 

DiasTBTTi  oiiowinsaiwrtof  mo  iimbuiiirrB.inrtth«  which  McCoy's  genus  was  founded, 

inlerwning  iin*r»mbiitacral  piMos,  Bbove  (he  mlddlB  .     ,  i        i         i  .      ., 

or  the  body ;  hII  mmRoifled  n«ar  iito  diamet«[>.  tO  DC  properly  placed  in  it. 

Loralifff  antlpotilion:  Burlington  group,  SubcarboDiferons;  Burlington,  Iowa. 


MOLLUSCA. 
LAMELLIBRANCHIATA. 

Genus  AVICULOPECTEN,  McCoy,  1851. 

(Ann.  Mag.  Nat.  Hist.,  vol.  vii,  p.  171.) 

AviCULOPECTEN  BURLINGTONENSIS,  M.  and  W. 

PI.  16,  Pig.  1  n  and  1  b. 

Avieulopteltn  burlingtonentii,  Mm  and  WoaTHiN,  Oct.,   1860.     Preceed.  Acad.  Kat. 
Sci.,  Pbilad.,  p.  453. 

Shell  of  about  medium  size,  very  thin  and  fragile,  subcir- 
cular,  slightly'  wider  than  long;  pallial  margin  regularly 
rounded  lateral  margins;  more  narrowly  rounded  near  the 
middle,  thence  converging  towards  the  beaks  at  an  angle  of 
about  100°;  hinge  straight,  between  two-thirds  and  three- 
fourths  as  long  as  the  transverse  diameter  of  the  valves,  and 
ranging  at  right  angles  to  the  longitudinal  axis  of  the  shell. 
Ijeft  valve  much  conapressed;  anterior  ear  of  moderate  size, 
flat,  subtriangular,  the  extremity  being  a  little  rounded — sepa- 
rated from  the  margin  below  by  a  nearly  rectangular  notch; 


232  PALEONTOLOGY  OF  ILLINOIS. 

posterior  ear  somewhat  larger  than  the  other,  flat,  and  termi- 
nating in  an  angle  of  45°  at  the  extremity — separated  from 
the  margin  below  by  a  wide,  deep,  subangular  sinus,  beak 
compressed  and  located  slightly  in  advance  of  the  middle  of 
the  hinge.  Surface  (left  valve)  ornamented  by  eighty  to  ninety 
small,  nearly  equal,  radiating  costsB,  which  increase  by  im- 
plantation, and  about  equal  the  breadth  of  the  depressions 
between ;  costaa  crossed  by  numerous,  very  regular,  undulating, 
and  distinctly  imbricating,  concentric  laminae  of  growth,  which 
are  very  closely  arranged  and  sharply  elevated  on  the  ears, 
where  the  radiating  ribs  are  not  developed.  (Right  valve 
unknown.)  Length  from  hinge  to  base,  about  2.24  inches; 
breadth  from  anterior  to  posterior  side,  about  2.27  inches; 
length  of  hinge,  1.68  inches;  number  of  costdB  in  0.40  inch  at 
the  ventral  margin,  10  to  12;  number  of  concentric  marks  in 
same  space,  about  18. 

In  its  peculiarly  delicate  surface  markings,  this  shell  closely  resembles  A, 
coekUuSj  of  McCoy  ,  as  figured  in  his  Paheozoic  Fossils,  pi  3  E,  Jig,  5  cmd  5  a. 
It  differs,  however,  materially  in  form,  its  lateral  margins  being  more  abruptly 
rounded,  and  the  sinuses  under  the  ears  deeper  and  more  angular.  It  also  dif- 
fers in  being  entirely  destitute  of  any  traces  of  radiating  costn  on  the  ears. 

LoaUfy  and  position:  Burlington^  Iowa;  upper  part  of  Burlington  group  of 
the  Subcarboniferous  series. 


INVERTEBRATE  FOSSILS  OF  THE  KEOKUK  GROUP. 


PROTOZOA. 
SPONGI^. 

PETROSPONGIA. 
Genus  SPHENOPOTERIUM,  M.  and  W.,  1860.    (See  p.  145.) 

Spiienopoterium  obtusum,  M.  and  W. 

PI.  n,  Fig.  2a,  26,  2c,  Id  (by  error  a  on  the  pi.),  2e. 

SphenopoUrium  obtusum^  Meek  and  Worthen,  Oct.,  18G0.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  448. 

Short,  abruptly  cuneate  below,  wider  than  high;  basal 
edge  slightly  sinuous  in  the  middle ;  flattened  sides,  expanding 
rapidly  upwards  from  the  obtuse  basal  carina.  Cells  from  four 
to  about  nine,  comparatively  large,  and  of  moderate  depth, 
conical,  and  where  not  more  than  four  or  five,  rounded  and 
separated  by  thick  interstices,  but  becoming  angular,  with 
thinner  intervening  partitions,  where  more  crowded.  Surface 
striai  fine,  irregular,  and  showing  a  tendency  to  converge 
towards  the  middle  of  the  base,  anastomosing  in  such  a  manner 
as  to  form  a  kind  of  shagreen-like  style  of  ornament.  Length 
or  height  of  a  large  individual  containing  nine  cells,  1  inch ; 
breadth  of  same,  0.98  inch;  thickness,  0.G6  inch. 

L*.C(iUti/  and  position :  Naiivoo,  Illinois;  Keokuk  division  ?f  the  Subcarbonif- 
crouB  series. 

30  Sept.  8, 18M. 
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Sphenopoterium  compressum,  M.  and  W. 

PI.  17,  Fig.  la,  16,  Ic. 

Sphenopoterium  compretMum,  Mikk  and  Wobthen,  Oct.,  1860.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  448. 

CoMPRESSED-cuNEATE,  wider  than  high,  carinate  on  each  late- 
ral margin,  and  sulcate  between  the  cells  on  each  compressed 
side ;  base  apparently  retaining  remains  of  a  scar  of  attach- 
ment. Cells  three  or  more,  arranged  parallel  to  the  greater 
transverse  diameter  of  the  body,  rather  deep  and  conical; 
walls  thin.  Surface  presenting  a  fine  shagreen-like  appear- 
ance from  the  anastomosing  of  the  striaB.  Length  or  height, 
about  0.55  inch ;  greatest  breadth,  near  1  inch ;  thickness, 
0.38  inch. 

It  is  possible  this  may  be  a  yariety  of  tbe  preceding  species,  thoagb  its  more 
compressed  form,  tbinner  walls  and  lateral  carinas,  give  it  a  very  differcDt  ap- 
pearance.    Its  surface  strise  are  also  finer  and  more  broken  up  into  granules. 

Locality  and  position :  same  as  last. 

RADIATA. 

EOHINODERMATA. 

CRINOIDEA. 

Genus  CYATHOCRINUS,  Miller,  1821.     (See  p.  175.) 

Cyathocrinus  angulatus,  M.  and  W. 

PL  17,  Fig.  4. 

Cyathoerinus  anffulattUj  Meek  and  Wobthen,  Sept.,  1860.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  391. 

Body  rather  large,  strong  and  robust,  basin-shaped  below  the 
arms,  wider  than  high,  truncated  below,  and  expanding  rapidly 
upwards;  composed  of  very  thick,  nearly  smooth,  or  subgran- 
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ulose,  tumid  and  angular  plates,  which  are  united  by  distinct 
sutures.  Base  comparativeiy  small,  and  apparently  truncated 
on  a  plane  with  the  tumid  portion  of  the  subradial  plates. 
Subradial  plates  as  wide  as  high,  four  of  them  pentagonal,  and 
one  on  the  anal  side  hexagonal,  there  being  no  visible  angle  at 
the  middle  of  the  base  in  any  of  them.  First  radials  larger 
than  the  subradial  pieces,  about  twice  as  wide  as  long,  penta- 
gonal or  subheptagonal,  in  consequence  of  the  superior  lateral 
angles  of  some  being  truncate  for  the  reception  of  small  inter- 
radials ;  all  broadly  truncated  and  more  or  less  concave  above. 
Second  radials  extremely  short,  but  differing  somewhat  in 
length,  some  of  them  eight  or  nine  times  as  wide  as  long. 
Third  radials  larger  than  the  second,  unequal  in  size,  all  wider 
than  high,  and  triangular  in  form.  First  anal  plate  smaller 
than  the  subradials,  a  little  narrower  below  than  above,  appa- 
rently pentagonal  in  outline  (the  upper  extremity  is  not  dis- 
tinctly seen  in  the  specimen  described),  and  extending  some- 
what above  the  summit  of  the  first  radials. 

Arms  large,  rounded  and  robust,  apparently  simple  after  the 
division  on  the  third  radials,  and  composed  each  of  a  single 
series  of  pieces,  which  are  wider  than  long,  and  somewhat 
wedge-shaped.  Plates,  below  the  second  radials,  remarkable 
for  their  thickness  and  tumid  angular  character,  though  the 
angles  are  not  acute.  On  the  subradials  two  of  these  ridges 
pass  from  the  middle  to  the  base,  nearly  parallel  to  each  other 
(leaving  a  shallow  furrow  between),  and  one  to  each  of  the  first 
radial  pieces  above.  On  each  first  radial  there  are  two  similar 
ridges  or  prominences,  which  diverge  from  near  the  upper  side 
to  the  base,  so  as  to  connect  with  those  on  the  subradial  pieces, 
giving  to  each  first  radial  a  somewhat  bilobate  appearance. 

Our  specimen  of  this  species  is  too  much  distorted  to  euahlc  us  to  give  accu- 
rate measurements,  though  the  body  below  the  arms  seems  to  have  been  about 
0.50  inch  in  height,  and  near  1.10  inches  in  breadth.  It  is  more  nearly  related 
to  Cj/athocrinus  sculptilU^  Hall,  than  to  any  other  species  with  which  we  are 
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acquainted,  but  is  much  more  robust,  wbile  tbe  truncate  upper  sides  of  its  first 
radials  are  not  near  so  sloping  outwards,  nor  so  flattened.  The  ridges  on  its 
subradial  and  first  radial  pieces  are  less  angular,  and  the  surface  of  these  plates 
is  otherwise  smoother  than  in  C.  sadptiltSy  which  holds  a  lower  geological 
position. 

Locality  and  position :  same  as  preceding. 


Ctathocrinus  saffordi,  M.  and  W. 

PI.  n,  Fig.  5  a,  5  ft. 

Cyathoerinm  Saffordi j  Mesk  and  Worthen,  Sept.,   1860.     Proceed.   Acad.  Nat  Sci., 
Philad.,  p.  371. 

Body  subglobose,  wider  than  high,  the  broadest  part  being 
below  the  middle,  unsymmetrical  (at  least  in  our  specimen), 
the  ventral  side  being  much  more  gibbous  than  the  other;  com- 
posed of  thin,  smooth,  or  finely  granulose  plates,  connected  by 
linear,  slightly  carinated  sutures.  Base  irregularly  pentagonal, 
flat,  or  so  slightly  convex  as  to  be  scarcely  visible  in  a  side 
view,  consisting  (in  the  specimen  before  us)  of  unequal  plates, 
those  on  the  anal  side  being  larger  than  the  others,  slightly 
protuberant  at  the  columnar  facet.  Subradial  plates  rather 
large,  unequal,  wider  than  high,  four  of  them  hexagonal  (the 
inferior  angle  being  nearly  obsolete),  and  one  on  the  anal  side 
— which  is  considerably  larger  than  the  others — irregularly 
heptagonal.  First  radial  plates  a  little  longer  than  the  subra- 
dials,  somewhat  unequal,  hexagonal,  generally  wider  than 
high,  and  narrowing  upwards  from  the  inferior  lateral  angles; 
bordered  above  by  a  slender,  slightly  reflexed  rim ;  sinus  in 
the  superior  edge  for  the  reception  of  the  second  radial  pieces, 
small.  Anal  plate  small,  about  as  wide  as  high,  quadrangular, 
and  like  the  first  radials,  provided  with  a  slightly  reflexed  rim 
above;  not  projecting  above  the  margin  of  the  radial  plates 
on  each  side  of  it.  Height  to  summit  of  first  radials  0.50 
inch ;  greatest  breadth,  0.70  inch. 
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_^'_^*'  This  Bpecies  is  more  nearly  allied  to  C.  rohnida* 

tu»^  of  Hall,  (^lowa  Report^  vol,  /,  part  ii,  p,  555, 
pi.  9,  fig,  7  a  and  7  6),  than  to  any  other  with 
\    which  we  arc  acquainted.     It  differs,  however,  in 
\  being  broader  in  proportion  to  its  height,  and  is 
more  nearly  of  the  same  height  on  the  anterior 
and  posterior  sides.     Its  plates  are  also  propor- 
tionally thinner,  while  the  depressions  in  the  upper 
margins  of  its  first  radial  plates  are  more  shallow, 
and  not  near  so  much  beveled.     Another  marked 
difference  is  the  peculiar  character  of  its  sutures 
QfoikocnnM  Saffordi.-ii^nt,  size.)  which  are  indicated  by  a  distinct,  raised  line.     Its 

r  jgement  *llrrifc*usttt^^^  plate  likewise  differs  in  being  truncated 

first  radial,  and  noai  pieeeH,  very  nearly  on  a  level  with  the  first  radial  on  each 

side,  instead  of  projecting  above.     They  are  both  very  irregular  forms,  in 
which  the  columnar  facet  is  much  nearer  the  anterior  than  posterior  side. 

The  specific  name  of  the  form  under  consideration  was  given  in  honor  of 
Prof  Safford,  the  State  Geologist  of  Tennessee. 

JjocaUti/  and  jwsifioH :  White's  Creek  iSprings,  Tennessee;  Keokuk  limestone. 


Genus  POTERIOCRINUS,  Miller.     (See  page  179.) 

Subgenus  SCAPIIIOCRINUS,  Hall,  1858. 

(Iowa  Report,  vol.  i,  part  2,  p.  550.) 

Subffenfrie  formula. — 

Basal  plates,  5. 

Suhradial  plates,  5. 

Radial  plates,  2+5=10  ;  or  sometimes  more  than  2  in  anterior  ray. 

Anal  plates,  1  to  6,  or  more. 

Interradial  plates,  0. 

Arms,  2-|-5=l0,  two  from  each  ray,  simple  or  bifurcating. 

This  group  agrees  in  nearly  all  its  essential  characters  with 
Troost's  genus  2j€acrmus^  so  far  as  the  number  and  arrange- 
ment of  its  parts  are  concerned,  but  diflfers  from  most  of  the 
species  of  that  genus,  in  having  its  body  obconical,  or  produced 
so  as  to  show  the  basal  pieces  in  a  side  view,  instead  of  con- 
cave. It  also  differs  in  having  the  second  radials  and  the 
lower  arm  joints  proportionally  longer,  and  contracted  on  the 
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sides,  while  the  sutures  between  the  first  and  second  radials, 
as  well  as  between  the  second  radials  and  the  first  arm  pieces, 
are  generally  more  gaping.  In  most  of  the  species  all  the  arm 
joints  are  proportionally  longer,  and  more  wedge-shaped  than 
in  the  characteristic  species  of  Zeacrinus.  From  the  typical 
forms  of  Poteriocrinua  it  difiers  chiefly  in  having  but  two 
primary  radial  pieces  in  the  posterior  and  lateral  rays,  and  in 
the  gaping  character  of  the  sutures  between  those  pieces. 

Prof.  Hall  ranges  this  group  as  a  subgenus  under  Poteriocrinus.  If  Troost's 
genus  Zeacrinus  is  to  be  retained  as  distinct  from  Poteriocn'nns,  it  seems  to  us 
from  the  species  we  have  bad  an  opportunity  to  examine,  that  Scaphiocrinxu 
might,  with  about  as  much  propriety,  be  placed  under  the  former,  since  the 
species  show  no  fundamental  differences  of  structure  from  those  of  that  group. 
In  order  to  fully  comprehend  the  close  relations  between  these  groups,  in  the 
number  and  arrangement  of  their  parts,  it  is  but  necessary  to  compare  the  dia- 
gram of  Zeacrintis  ramoms,  Hall  (Iowa  Report,  vol.  I,  jyart  u,p.  549),  with  his 
Scaphiocrinus  divaricatus  (^Sup.  loica  Repot,  pi.  ^,Jig.  6.) 

As  already  suggested  in  another  place,  it  is  not  improbable  that  the  type  of 
de  Koninck  aud  Lehon's  genus  Graphiocrimis,  will  be  found  to  possess  five 
small  basal  pieces  hidden  by  the  column,  within  the  range  regarded  as  basals 
by  those  authors.  If  so,  we  can  scarcely  doubt  that  Zeacrinus  and  Scaphio- 
crinus should  either  be  grouped  together  as  a  subgenus  under  Graphiocrmus 
(which  has  priority),  or  stand  under  it  as  two  distinct  subgenera;  unless  all 
three  should  be  included  as  sections  of  Poteriocrmus. 


Scaphiocrinus  decadacttlus,  M.  and  W. 

PI.  17,  Fig.  6. 

Foteriocrinus  {Scaphiocrinus)  decadactylus,  Meek  and  Wobthen,  Sept.,  1860.  Proceed. 
Acad.  Nat.  Sci.,  Philad.,  p.  394. 

Body  rather  small,  broad  obconical  below  the  second  radial 
pieces,  expanding  somewhat  rapidly  from  the  base;  plates 
rather  thick,  and  nearly  or  quite  smooth ;  sutures  between  the 
first  and  second  radial  plates,  and  between  the  second  radials 
and  the  first  arm-pieces,  gaping.  Base  small,  convex,  or  about 
half  as  high  as  wide,  pentagonal  in  outline,  as  seen  from  below. 
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Subradial  plates  somewhat  unequal,  a  little  wider  than  long, 
four  of  them  apparently  hexagonal,  and  one  on  the  anal  side 
hcptagonal.  First  radial  plates  about  twice  as  large  as  the 
smaller  of  the  subradials,  hexagonal  in  form,  and  all  wider 
than  long,  the  upper  horizontally  truncated  side  being  longer 
than  either  of  the  others.  Second  radials  about  the  size  of  the 
first,  pentagonal,  a  little  wider  than  high,  truncated  below,  and 
provided  with  a  salient  angle  in  the  middle  above ;  all  rounded 
on  the  outer  side,  and  a  little  concave  on  each  short  lateral 
margin. 

First  anal  plate  rather  large,  or  equaling  some  of  the  sub- 
radials in  size;  irregularly  pentagonal  or  hexagonal  in  form, 
and  resting  between  the  superior  sloping  sides  of  two  of  the 
subradials;  supporting  on  its  right  sloping  side  an  inferior  edge 
of  one  of  the  first  radial  pieces,  while  it  supports  two  smaller 
pieces  in  the  second  range,  the  exact  form  of  which  cannot  be 
made  out  in  our  specimen. 

Arms  long,  robust,  subcylindrical,  rather  unequal  in  size, 
and  apparently  all  simple  after  the  division  on  the  second 
radials,  entirel)''  composed  of  a  single  series  of  pieces,  a  few  of 
the  first  of  which  are  longer  than  wide,  and  alternately  longer 
and  shorter  on  opposite  sides;  farther  up  they  become  more 
regular,  and  shorter  than  wide.  Column  rather  small,  or  less 
than  the  diameter  of  the  largest  arms,  round,  and  composed  of 
thin,  slightly  unequal  segments,  near  the  body.  Its  central 
cavity  small,  and  presenting  a  regular  pentapetalous  section. 
Height  of  body  to  the  summit  of  the  second  radials,  about  0.50 
inch;  breadth  near  the  same.  Length  of  arms  apparently  riot 
less  than  2.50  inches;  breadth  of  do.,  from  11  to  0.16  inch. 
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Fig.  25.  This  species,  like  Scaphiocrinus  simplejc  of  Hall,  (Iowa 

Report,  vol.  /,  p.  551)  differs  in  being  more  robust,  and  in 
having  a  more  projecting  base,  while  its  arms  are  stouter 
and  composed  of  comparatively  shorter  and  less  distinctly 
wedge- formed  pieces,  which  show  no  lateral  projections  for 
the  support  of  the  tentacles.  Again  it  differs  in  having  its 
first  anal  piece  alternating  with  two  of  the  subradials,  in- 
stead of  resting  upon  a  truncated  upper  side  of  one  of  them. 
Locality  and  j)o»iVian :  Appanoose,  Hancock  county, 
111.;  Keokuk  limestone  of  Lower  Carboniferous  series. 


PoieriocrinuB  deeadaety- 
lu».    (Nat.  size.) 

Diagram  showinx  the 
form  and  arrangement 
f>f  the  baial.  suoradial, 
ffrfit  primary  radial  and 
anal  pieces,  with  the  sec- 
ond primary  radial,  and 
^rtions  of  the  arms  of 
the  anterior  ray. 


Genus  ZEACRINUS,  Troost.     (See  page  185.) 
Zeacrinus  planobrachiatus,  M.  and  W. 

PI.  18,  fig.  5. 

Zeacrinus planobrachiatuty  Meek  and  Worthe.v,  Sept.,  1860.    Proceed.  Acad.  Nut.  Sci., 
Philad.,  p.  391. 

Body  small,  depressed  basin-shaped  below  the  summit  of  the 
first  radials,  concave  beneath ;  composed  of  apparently  smooth 
plates,  connected  by  moderately  distinct  sutures.  Base  small, 
concave,  and  apparently  nearly  hidden  by  the  column.  Sub- 
radial  pieces  as  wide  as  long,  or  a  little  wider,  four  of  them 
hexagonal,  and  one  on  the  anal  side  heptagonal,  (counting 
three  angles  at  the  base  of  each).  First  radial  pieces  wider 
than  long,  expanding  upwards  from  the  base,  apparently  all 
pentagonal,  the  upper  side  being  horizontally  truncated,  and 
longer  than  either  of  the  others.  Second  radial  pieces  nearly 
as  large  as  the  first,  presenting  (in  the  posterior  and  lateral 


INVERTEBRATES.  241 

rays)  a  triangular  outline,  the  lateral  angles  being  probably 
sometimes  truncated.  First  anal  plate  narrow  below,  and 
wedged  down  obliquely  between  one  of  the  subradials  and  an 
inferior  sloping  side  of  one  of  the  first  radials  ;  supporting  one 
or  two  smaller  pieces  above,  the  exact  forms  of  which  cannot 
be  made  out  in  our  specimen. 

Arms  rather  flattened  on  the  outside,  and  after  dividing  on 
the  second  radial  pieces  (in  those  seen),  bifurcating  again  on 
the  sixth  piece ;  beyond  this  entirely  simple,  and  each  com- 
posed of  a  single  series  of  pieces,  which  are  slightly  wider  than 
long,  and  a  little  wedge-shaped,  or  alternately  longer  and 
shorteiv.  on  opposite  sides.  On  the  long  side  they  project  a 
little  above,  for  the  reception  of  the  tentacles,  which  are  large, 
and  composed  of  joints  nearly  twice  as  long  as  wide.  Height 
to  the  summit  of  the  second  radials,  about  0.17  inch;  breadth 
at  the  top  of  the  first  radials,  0.27  inch ;  length  of  arms  from 
their  division  on  the  second  radial  pieces,  aljout  0.84  inch. 

This  species  seems  to  bo  related  to  Z.  lifurcatas^  of  McChesncy  (^Descr.  Neio 
Palftozoic  Fossih,  p.  9,  ;>/.  5,^^/.  3),  but  differs  in  being  less  robust,  and  in  hav- 
ing proportionally  broader  subradial  pieces,  while  the  upper  angle  of  its  second 
radials  is  much  more  salient,  and  the  pieces  between  the  first  and  second  bifur- 
cations of  its  arms,  are  more  wedge-shaped  than  is  represented  in  the  figure  and 
diagram  of  Z.  hi/urcatus.  The  arms,  or  at  least  some  of  them,  in  Prof.  McChes- 
ney*s  species,  also  bifurcate  a  third  time,  while  in  our  species,  they  are  entirely 
simple  after  the  second  division. 

If,  as  has  been  suggested  by  Dr.  Shumard  and  Mr.  Lyon,  the  type  of  de 
Koninck  and  Lehon's  genus  GraphvK^rinuSy  should  be  found  to  possess  the  same 
structure  as  Troost's  Zeacn'tiuSj  de  Koninck  and  Lehon^s  name,  having  priority, 
will  have  to  take  precedence,  and  the  name  of  this  species  will  have  to  be  written 
Graph  iiKvin  us  pla  n  nhrach  ia  t  us, 

Localiti/  and  position  :  Near  south  line  of  Monroe  county,  Illinois;  Keokuk 
group,  of  Subcarboniferous  scries. 


■31  Blpt.  10, 1SC6. 
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Genus  ONYCHOCRINUS,  Lyon  and  Casseday. 

Synon. — Onychocrinus^  Lyon  and  Casbbdat,   1859.     Am.  Joarnal  Sci  (2),  xxix,  p.  77. 

ForbeaioerinuM  (sp.),  Hall,   1858*  Iowa  Report.      Meek  and  Worthen  (sp.), 
1860;  Proceed.  Acad.  Nat.  Sci.,  Philad.;  (not  deKoninck  and  Lehon.) 

Although  for  some  time  past  inclined  to  regard  the  type  for  which  the  name 
Onychocrinus  was  proposed,  prohahly  in  no  respect  distinguishable  from  Forbes- 
iocrinus,  a  careful  study  and  comparison  of  a  number  of  specimens  of  these 
groups  has  led  us  to  believe  them  most  probably  generically  distinct.  At  any 
rate,  they  certainly  differ  upon  more  constant  and  more  clearly  defined  charac- 
ters than  those  separating  Forbestocnntis  from  Tdxocrinus,  which  we  have  else- 
where shown,*  blend  into  each  other  by  such  imperceptible  gradations,  that  we 
we  do  not  believe  they  can  be  separated  more  than  subgenerically.    . 

In  the  nature  of  the  column,  the  number  and  arrangement  of  the  basal,  sub- 
radial  and  primary  radial  pieces,  Onychocrinus  agrees  exactly  with  Forhesiocrtnns, 
while  in  other  respects  the  species  of  the  former,  particularly  the  typical  species, 
differ  from  those  of  the  latter  in  some  points  of  structure  that  impart  a  peculiar 
physiognomy  to  the  whole  fossil,  quite  obvious  even  to  the  most  careless  observer, 
in  examining  entire  specimens.  In  the  first  place,  they  differ  from  Forhesio- 
crinus  in  having  the  body  more  depressed,  and  the  rays,  from  their  origin,  more 
diverging,  or  in  some  cases  extending  out  horizontally  on  the  same  plane  with 
the  base;  while  in  these  extreme  cases  the  long  rays,  which  are  free  in  to  the 
second  radials  inclusive,  bear  the  small  arms  in  clusters  at  their  extremities, 
remote  from  the  body.  In  short,  if  we  could  open  and  spread  out  the  rays  of 
a  Forhesiocrinus  upon  a  plane  as  far  in  as  to  the  second  radial  pieces,  and  then 
divide  each  of  the  interradial  series  of  plates,  and  fold  them  up  so  as  to  cover 
the  vault,  and  apparently  to  some  extent  the  free  rays,  somewhat  in  the  manner 
suggested  by  Prof.  Agassiz  for  the  ideal  conversion  of  an  Echinoid  into  a  star- 
fish, we  would  have  a  form  very  like  the  extreme  Onychocrinus,  Still  there 
would  be  this  difference,  however,  that  in  Onychocrinus  the  anal  series  of  plates 
is  almost  entirely  wanting,  and  the  anal  area  open  and  so  deeply  excavated  as 
often  to  completely  destroy  the  symmetry  of  the  body.  That  is,  instead  of 
having  the  anal  area  occupied  by  as  many  pieces  as,  or  a  greater  number  than, 
occupy  the  interradial  areas,  as  in  Forbefiocnrnts,  we  find  the  whole  anal  series 
in  Onychocrinus,  whatever  may  be  the  number  of  interradials,  reduced  to  a  few 
very  small  pieces,  ranged  in  a  direct  line,  one  upon  another,  and  resting  with 
the  first  or  lowest  one  in  a  small  sinus  in  the  middle  of  the  upper  side  of  the 
large  odd  subradial.  much  as  the  arms  of  Platycrinus  rest  upon  the  first  radials, 

*  Proceedings  Academy  Natural  Science,  Philadelphia,  August,  1865,  p.  138. 
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and  really  looking  very  much  like  a  diminutive  arm  rising  from  the  middle  of 
the  anal  area.  This  arm-like  range  of  small  pieces  seems  never  to  consist  of 
more  than  from  four  to  six  or  seven  pieces,  which  are  so  small  and  narrow  as  to 
leave  a  wide,  free,  open  space  between  them  and  the  posterior  rays  on  each  side, 
as  seen  in  our  figure  of  Onychocrinus  monroeimisj  plate  17,  figure  7.  How  they 
connect  with  the  vault  we  have  never  been  able  to  make  out,  as  they  are  always 
entirely  disconnected  from  all  other  parts,  excepting  the  subradial  upon  which 
they  rest.  We  suspect,  however,  that  they  merely  formed  the  outside  of  a 
small  lateral  proboscis,  the  inner  side  of  which  was  composed  of  a  soft,  dermul 
integument,  connecting  with  the  vault. 

This  peculiarity  of  the  anal  side  has  been  entirely  overlooked,  or  misunder- 
stood in  the  species  of  this  type  referred  to  Forhesiocnnm,  the  impression  being 
that  the  anal  plates  had  been,  by  some  accident,  removed  from  their  place.  It 
is  true,  wc  had  observed  that  the  anal  area  in  our  Forbesiocrinus  nionroetisis  and 
F,  Norwofxli,  which  belong  to  this  group  (though  not  extreme  examples  of  it), 
is  only  occupied  by  a  slender  little  finger-like  appendage,  resting  upon  the  upper 
side  of  the  odd  subradial;  but  as  stated  in  our  description  of  the  former  species, 
we  supposed  the  anal  plates  had  been  broken  out,  and  that  this  little  round, 
finger-like  appendage,  occupying  their  place,  was  one  of  the  smaller  divisions 
of  the  arms  that  had  been  accidentally  placed  in  that  position,  in  the  only  speci- 
men of  each  of  these  species  then  known.  Lyon  and  Casseday  had,  however, 
correctly  described  these  as  the  anal  pieces  of  Onychocrinus, 

We  have  seen  this  character  well  defined  in  the  following  species,  viz :  For- 
bestocrinus  asteriaeformiSy  F,  Whiffieidi  and  F.  Afeeki,  of  Hall ;  and  in  our  F. 
monroensis,  F,  Norwoodi  and  0.  iiiversus,  as  well  as  in  Lyon  and  Casseday's 
typical  species.  In  the  type  of  the  species  F.  Meeki,  now  before  us,  the  anal 
area,  as  may  be  seen  by  the  figure  in  the  Iowa  Report,  is  entirely  open,  and 
even  without  the  little  finger-like  appendage,  which  was  broken  out.  In  five 
other  individuals,  however,  of  this  species  we  have  seen,  this  character  is  un- 
mistakably visible,  and  wc  have  never  seen  a  specimen  of  either  this  or  any  of 
the  other  species  mentioned  above,  with  the  anal  side  filled  with  plates  as  in 
Forheaiocrin  us. 

From  all  the  facts  now  known,  wc  therefore  incline  to  the  opinion  that  these 
forms  should  be  separated  from  Forbenocrinus,  under  the  name  Onychocrinus. 
It  is  worthy  of  note,  however,  that  this  group  seems  to  be  even  farther  divisi- 
ble into  two  rather  distinct  sections,  upon  characters  the  exact  value  of  which 
we  cannot  satisfactorily  determine  without  knowing  more  about  the  vault  and 
upper  side  of  these  species.  For  instance,  0.  aMerierformU-=.(^Forh€s%ocrinu9 
astensc/omiis,  Hall),  and  our  0.  diversus,  which  are  the  extreme  forms  already 
referred  to,  differ  from  the  other  species  mentioned,  in  having  the  rays  more 
spreading,  and  free  in  as  far  as  to  the  second  or  first  primary  radials,  instead 
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of  being  connected  by  many  interradials,  as  in  the  other  species,  while  their 
arms,  which  are  proportionally  small,  are  clustered  together  in  little  bunches 
at  the  extremities  of  the  rays,  far  out  from  the  body. 

These  last  mentioned  species,  with  their  long  spreading  and  bifurcating  rays, 
bearing;  their  numerous  clusters  of  little,  curled-up  arms  at  their  extremities, 
must  have  presented  much  the  appearance  of  dried  examples  of  tlic  existing  genus 
Astrophi/totiy  though  we  cannot  agree  with  Messrs.  Lyon  and  Casseday,  in  the 
opinion  that  they  form  a  connecting  link  between  the  (Jrmoidea  and  Asteroidea, 
or  are  more  nearly  allied  to  the  star  fishes  than  other  pal«3ozoic  crinoids,  their 
resemblance  being  merely  simulative,  and  not  due  to  any  close  analogy  of  struc- 
ture. 

The  species  of  this  group  yet  known  to  us,  are  confined  to  the  Subcarbonif- 
erous  rocks,  and  seem  to  be  peculiar  to  America. 


Onychocrinus  monroensis,  M.  and  W. 

PI.  17,  Fig.  7. 

Forbeaiocrintu-monroensis,  Meek  and  Worthex,  June,  1861.    Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  130. 

Body  below  the  free  arms  apparently  depressed  basin-shaped, 
compo?»ed  of  nearly  smooth  rather  thick  plates,  connected  by 
linear  sutures.  Base  small,  and  nearly  hidden  by  the  column. 
Subradial  plates  of  moderate  size,  four  of  them  pentagonal, 
and  one  on  the  anal  side  hexagonal,  with  unequal  sides — its 
upper  side  being  short,  and  distinctly  sinuous  in  the  middle, 
for  the  reception  of  the  small  first  anal  piece.  First  radials 
about  twice  as  wide  as  high,  hexagonal  in  form,  and  nearly 
twice  as  large  as  the  subradials.  Second,  third  and  fourth 
radials  in  two  of  the  rays  (and  one  or  two  more  in  another), 
all  nearly  of  the  same  length,  hexagonal  in  form  (excepting 
those  on  the  two  posterior  rays,  which  have  their  ends  next 
the  anal  space  truncated  so  as  to  become  pentagonal),  and  all 
nearly  twice  as  wide  as  long.  Last  primary  radial  pieces 
smaller  than  the  others,  pentagonal,  and  supporting  on  their 
superior  sloping  sides  the  abruptly  diverging  first  divisions, 
each  of  which  latter  gives  out  several  branches  above. 
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Of  the  interradials,  the  first  is  about  the  size  of  the  subra- 
dials,  hexagonal  in  form,  and  supports  two  smaller  ones  in  the 
next  range.  Above  the  latter  the  rays  diverge  considerably, 
and  it  is  evident  there  was  at  least  a  single  row  of  small  pieces 
fitting  into  the  notches  between  the  ends  of  the  primary  radials, 
but  whether  these  curved  up  and  connected  with  the  vault,  or 
whether  they  connected  with  others  filling  the  whole  interra- 
dial  space  between,  our  specimen  is  too  imperfect  to  enable  us 
to  determine,  though  we  think  the  former  was  the  case. 

Anal  pieces,  seven  or  eight  known,  very  small,  and  showing 
the  peculiarity  characterizing  the  group  very  clearly,  the  whole 
range  forming  a  little  finger-like  appendage  about  the  size  of 
one  of  the  smaller  divisions  of  the  arms. 

Column  rounded  and  comparatively  thick  at  its  junction  with 
the  base,  from  which  it  tapers  gradually  towards  the  lower 
extremity;  near  the  base  composed  of  extremely  thin  equal  seg- 
ments, connecting  by  crenulated  sutures,  the  crenulations  being 
formed  apparently  by  radiating  strise  on  the  surfaces  of  the  seg- 
ments ;  farther  down  it  gradually  passes  into  a  series  of  alter- 
nately thicker  and  thinner  pieces. 

Locality  and  position  :  Keokuk  division  of  Subcarboniferous  scries;  on  the 
river  bluffs,  near  south  line  of  Monroe  county,  Illinois. 

Onychocrinus  Norwoodi,  M.  and  W. 

PI.  17,  fig.  3. 

• 

Forbesioerinus  f  Norvoodij  Meek  nnd  Wouthen,  Sept.,  18G0.    Proceed.  Acad.  Nut.  Sci., 

Philad.,  p.  389. 
Tazocrinus  Norwoodi j  Meek  and  Wortuen,  Aug.,   18G5.     Proceed.  Acad.  Nat.  Sci., 

Philad.,  p.  142. 
Comp.  Onychocrinus  exculptus^  Lyon  aud  Cassedat,  1859.     Am.  Jour.  Sci.  xxix,  p.  78. 

Body  below  the  last  primary  radial  pieces,  apparently  short 
obconical,  or  expanding  rather  abruptly  and  regularly  upwards 
from  the  base;  composed  of  nearly  smooth,  thick  plates,  con- 
nected by  linear  sutures.     Base  small,  consisting  of  very  low, 
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unequal  pieces,  which  do  not  project  out  beyond  the  circum- 
ference of  the  upper  extremity  of  the  column.  Subradial 
plates  irregular  in  form  and.  size,  one  of  them  apparently 
quadrangular,  two  pentagonal,  one  hexagonal,  and  one  heptar 
gonal,  or  octagonal.  First  radial  pieces  nearly  twice  as  wide 
as  long,  two  of  them  heptagonal,  two  hexagonal,  and  one 
apparently  pentagonal ;  all  more  or  less  arcuate  laterally ; 
second,  third  and  fourth  radials  (also  the  fifth  in  the  anterior 
ray)  not  diflFering  greatly  in  size,  wider  than  long,  and  hexa- 
gonal in  form.  Fifth  radials  (sixth  in  the  anterior  ray)  of  the 
nearly  same  size  as  the  others,  heptagonal  in  form,  and  sup- 
porting on  their  sloping  sides  the  secondary  radials. 

First  interradials  nearly  half  as  large  as  the  first  radial 
plates,  heptagonal  and  hexagonal  in  form,  and  each  supporting 
two  or  three  smaller  pieces  in  the  second  range;  above  these, 
three  or  four  pieces  are  seen  in  the  next  range,  which  is  as  far 
up  as  they  can  be  counted  in  the  specimen  before  us,  though  it  is 
probable  the  number  increased  at  the  same  rate  for  several 
ranges  above.  Anal  pieces  unknown,  excepting  the  base  of 
the  first  one,  which  is  very  small,  and  as  usual  in  this  group, 
rests  in  a  sinus  in  the  upper  side  of  the  large  odd  subradial 
piece ;  secondary  radials  above  the  first  divisions  of  the  rays  on 
the  fifth  and  sixth  primary  radial  pieces,  continued  nearly  on 
a  line  with  the  primary  radials  below,  without  diverging  so  as 
to  leave  any  room  for  interaxillary  pieces.  In  one  of  the  poste- 
rior rays  seen,  a  second  bifurcation  takes  place  on  the  fourth 
piece,  beyond  which  the  pieces  in  this  ray  are  not  preserved  in 
our  specimen. 

Column  round,  comparatively  thick  at  its  connection  with 
the  base,  from  which  it  tapers  towards  the  lower  extremity; 
composed  of  extremely  thin  segments,  fitting  together  by  inter- 
locking crenulations  formed  by  the  radiating  striae;  its  central 
cavity  subcircular,  or  obscurely  pentagonal,  and  about  one- 
third  as  broad  as  the  transverse  diameter  of  the  column. 
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The  specific  name  was  ^ven  in  honor  of  Prof.  J.  G.  Nor- 
wood, of  the  University  of  Missouri. 

This  species  will  be  distiDgoUhed  from  the  last,  not  odIj  by  its  larger  size, 
and  more  robust  habit,  but  particularly  by  haviog  the  two  divisioos  of  each 
ray,  after  they  divide  on  the 
last  primary  radial,  cod  tinn- 
ed on  for  some  distance, 
closely  united ,  instead  of  ab- 
ruptly diverging.  Its  sub- 
radiiil  plates  at  so  appear  to 
be  widely  different,  though 
they  seem  to  be  somewhat 
abnormal  in  their  form,  in 
the  specimen  from  which  onr 
diagram  is  made  out. 

Since  seeing  a  specimen 
of  Onjfchocrinu*  exculpliu,  of 
Lyon  and  Casseday,  sent  on 
to  the  Chicago  Academy  of 
Sciences,  by  Mr.  Lyon,  we 
suspect  that  the  form  under 


.    (N«l. 


bs'iirrsiiMid  in»"diiitorted consideration  may  prove 
»  huie  beyond  ihB  Oral ui- (jg  ^   variety   of  the    same. 


This  dUgram  ahowi  the  Kubr 
int«rrulliil  piecen,  na  Ihev  apjieii 
*pe«in]en;  wilh  the  radiu  aonei 

Yet  as  it  presents  a  greater  irregularity  in  the  size  and  form  of  the  subradial 
pieces,  and  some  differences  in  the  form  of  the  first  radials,  wo  have  concluded  to 
retain  our  name  until  wo  can  have  an  opportunity  to  compare  better  specimens. 
Locality  and  petition :  River  bluff  near  the  south  line  of  Monroe  county, 
Illinois;  Kookuk  division  of  the  Lower  Carboniferous  series. 


ECHINOIDEA 

PERISCHOECniNID^.     (See  p^e  225.) 

Genus  OLIGOPORUS,  M.  and  W. 

(oXcfeii,  few  J  Kopaz,  a  passage.) 
S^non.—Mclonitti  (sp.),  Mrek  and  Worthik,  Sept.,  laso.     Proceed.  Acad.  Nat.  Sci., 

Philad.,  p.  397  ;  (not  Oven  and  Norwood,  1B46). 
Oligoponu,  Mkek  and  Wosthen,  Sept.,  1860.     Proc.  Acad.  Nat.  Sci.,  Pbilad.,  p.  474. 

The  specimen  upon  which  this  genua  was  founded,  consists 
of  two  of  the  ambulacral  series,  and  one  entire  intervening 
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series  of  iuterambulacral  plates,  all  in  very  nearly  their  natu- 
ral position,  excepting  that  the  apecimen  is  somewhat  flattened 
by  pressure.  We  at  first  referred  it  to  the  genua  Mdonites,  but 
subsequently  proposed  to  separate  it,  at  least  subgenerically, 
from  the  type  of  that  genus,  and  later  comparisons  now  lead 
us  to  regard  it  as  generally  distinct.  So  far  as  its  characters 
can  be  made  out,  it  seems  to  agree  almost  exactly  with  Melon- 
ites  in  size,  form,  the  number  and  thickness,  as  well  as  the 
arrangement  of  ita  iuterambulacral  plates,  and  in  the  breadth 
and  deeply  double  furrowed  character  of  its  ambulacra.  It 
differs,  however,  in  the  import-ant  peculiarity  of  having  only 
four  rows  of  ambulacral  plates,  and  four  double  rows  of  pores, 
F'f-  ''■  to  each  ambulacrum,  in- 

stead of  about  ten  of 
each.  This  difierence 
will  bo  more  clearly  un- 
derstood by  comparing 
the  annexed  cuts — No. 
I'oi'on'of  ^^  representing  the  num- 
ji^  piece,  on  esch  Bide.  )jg[.  ^f  pQ^^g  ^^^  arrange- 
ment of  the  plates  and  pores 
k  in  the  ambulacra  of  .McZoniVca 
f  mtdtipora,  and  the  cut  No.  28 
I  the  same  in  OUgoporvs  Danir, 
both  from  near  the  middle  of 
)  the  ambulacral  series.  Be- 
-Qugoporu,  D™.  (Ti^^unet^e.)         Heviug  that  this  peculiarity  in 

.ndX^"nQe«io5of  lha'^or"m"r  m^h  fhl  fi?l?l  r^e  ^^    ioTVl    Uuder  COUSideratlOn 

diJ  oMh"™bSiM«i''Mei^'' *'''''*'''*' ''™"'''  must  have  been  accompanied 
by  other  equally  important  differences  in  the  apical  disc,  and 
the  structure  of  the  softer  parts  of  the  animal,  we  can  but 
regard  it,  with  our  present  means  of  comparison,  as  the  type 
of  a  distinct  genus. 

It  will  thus  be  seen  that  the  type  of  Oligoponts  seems  to  be 
almost  exactly  intermediate,  in  some  of  its  characters,  between 
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Melonites  and  Ihlcechinvs  ;  the  number  of  its  ambulacral  plates 
and  pores  being  only  half  as  great  as  in  the  former,  and  double 
that  of  the  latter.  It  evidently  approximates  Melonites  more 
nearly,  however,  in  having  its  ambulacra  deeply  furrowed,  so 
as  to  impart  the  same  melon-like  form  to  the  whole  outline, 
that  sugfi^ested  the  name  Melonites.  It  also  anees  more  nearly 
with  the  latter  genus,  in  the  greater  comparative  hreadth  of  ite 
ambulacra,  which  are  about  half  as  wide  in  the  middle  as  the 
interambulacral  areas,  while  those  of  Pcdcecliinus  are  only  from 
one-fifth  to  one-seventh  as  wide  as  the  interambulacral  spaces. 

It  is  barely  possible  that  future  discoveries  may  bring  to  light  other  inter- 
mediate forms,  connecting  Melonites  and  Pal^echinuSj  through  Oligoporus^  by 
such  gradations  as  to  render  it  necessary  to  include  the  whole  as  sections  of  one 
genus. 

When  used  as  a  generic  name,  Oligoporus  is  less  appropriate  for  this  type  than 
when  it  is  placed  as  a  subgeneric  name  under  Melonites,  since  it  has  more  pores 
than  any  other  known  type  of  the  suborder,  excepting  Melonites,  Another 
objection  to  it  is,  that  Desor  had  used  the  name  Oligopores,  in  1858,  for 
a  section  of  the  Cidaridsn,  As  Oligopores,  however,  from  its  termination, 
is  sufficiently  distinct,  and  many  quite  as  unappropriato  names  are  retained  in 
other  departments  of  Natural  History,  we  scarcely  think  it  desirable  to  make  a 
change.  If  others  should  think  differently,  however,  it  may  be  called 
Mehnopsis. 


Oligopobus  BANJEy  M.  and  W. 

PI.  17,  Fig.  8. 

Meloniie*  Dante,  Meek  and  Wortbbn,  September,  1860.    Proceedings  Acad.  Nat.  Sci., 
Philad.,  p.  397. 

Oligoporus,  Meek  and  Wortbbn,  1860.     lb.,  p.  474. 

Large,  subglobose,  or  depressed  ovoid.  Interambulacral 
areas  lance-ovate  in  outline,  moderately  convex,  occupied  below 
the  middle  by  nine  vertical  ranges  of  plates,  near  the  middle 
by  eight,  a  little  higher  by  seven,  and  thus  decreasing  in  num- 
ber to  four  ranges  at  the  highest  point  to  which  they  can  be 

—32  Sm.  11, 18M. 
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traced  in  our  specimen;  the  two  outer  rows  of  pentagonal 
pieces  continuous,  while  four  of  the  intermediate  rows  of  hexa- 
gonal plates*  terminate  before  reaching  either  extremity. 

Ambulacral  areas  half  as  wide  as  the  interambulacral  spaces, 
and  nearly  as  convex  in  the  middle;  while  their  broad  furrow 
on  each  side  of  this  mesial  ridge  is  as  deep  as  those  of  MeUmUea 
multipora.  Ambulacral  pieces  somewhat  irregular,  in  conse- 
quence of  the  intercalation  of  a  few  supplementary  pieces, 
all  wider  than  high,  the  breadth  being  from  one  and  a  half  to 
seven  times  the  height ;  those  of  the  inner  two  rows  a  little 
wider  than  the  outer  two,  and  more  irregular  in  form; 
usually  from  three  to  five  of  those  of  the  outer  two  ranges  occu- 
pying the  vertical  space  of  each  contiguous  interambulacral 
plate ;  intercalated  pieces  apparently  always  between  those  of 
the  middle  two  ranges,  but  rarely  extending  into  the  mesial 
zigzag  sutures.  Ambulacral  pores  circular,  two  to  each  piece, 
and  so  arranged  as  to  form  four  vertical  ranges,  the  outer  two 
ranges  being  more  or  less  zigzag. 

Entire  surface  occupied  by  regularly  disposed  granules,  evi- 
dently the  bases  of  small  spines.  Of  these  granules,  about 
twenty-five  may  be  counted  on  each  of  the  larger  interambu- 
lacral plates,  and  as  many,  in  proportion  to  size,  on  each  of  the 
smaller  ones,  including  the  ambulacral  pieces. 

Our  specimen  is  too  imperfect  to  give  exact  measurements,  but  it  indicates  a 
height  of  about  4  inches,  and  a  breadth  of  probably  from  3  J  to  4  inches  below 
the  middle.  The  greatest  breadth  of  the  interambulacral  space  is  about  1} 
inches,  while  the  interambulacral  plates  agree  in  size  and  form  with  those  of 
Mehnites  multipora. 

Specifically  this  form  will  be  at  once  distinguished  from  Melonites  miUttporay 
even  in  fragments,  where  the  arrangement  of  the  ambulacral  plates  can  be 
seen,  by  their  being  but  four  ranges  of  these  pieces,  instead  of  twice  that  num- 
ber. (See  cut  on  p.  248.)  It  also  seems  to  have  differed  in  form  somewhat, 
being  apparently  proportionally  broader  below  the  middle  than  above. 


*  The  tcrmiDal  plate  of  these  intermediate  rows,  usually  differs  from  the  others  in 
being  pentagonal,  but  not  from  the  truncation  of  one  side,  like  those  of  the  marginal 
rows,  on  each  side  of  the  ambulacra. 


INVERTEBRATES.  251 

Should  fntare  disooveries  prove  this  type  to  be  only  one  of  a  series  connect- 
ing Paltechtnm  and  Mdonite^  as  sections  of  one  genus,  its  name  would  become 
Pahechinxis  Danse,  since  Palsechinus  has  priority  over  either  of  the  other  names. 

Locality  and  position :  Jersey  county,  Illinois.  Keokuk  division  of  the 
Subcarbonifcrous  series.  Also  at  Warsaw,  Illinois,  at  same  horizon.  We  have 
likewise  seen  a  specimen  of  apparently  the  same  species,  in  Dr.  Shumard's  col- 
lection, from  Fenton,  St.  Louis  county,  Missouri. 


MOLLUSOA. 

BRAOHIOPODA. 

Genus  CAMAROPHORIA,  King,  1844. 

(Ann.  and  Mag.  Nat.  Hist.,  vol.  xiv.) 

CAMAROPHORIA  SUBTRIGONA,  M.  aild  W. 

PI.  18,  Fig.  8  a,  86,  8  c. 

Rhynchonella  auhtrigona^  Meek  and  Wortbbn,  Oct.,  1860.  Precced.  Acad.  Nat.  Sci., 
Philad.,  p.  451. 

Rhynchonella  Parvinij  McCuebnev,  Feb.,  18G1.  New  sp.  Fossils  from  Palaeozoic  rocks 
of  the  Western  States,  p.  83 ;  also,  1865,  Illustrations  of  ditto,  plate  6,  figure  2. 

Compare  Atrypa  iaoryncha^  McCoy,  1844.  Carboniferous  Fossils,  Ireland,  p.  154;= 
Camaropharia  isoryncha^  McCoy,  1852.  British  Pal.  Foss.,  p.  444;  Davidson's  Brit- 
ish Carboniferous  Brachiopoda,  p.  117,  pi.  zxv,  figs.  1  and  2,  2a  and  2b, 

Shell  rather  above  medium  size,  trigonal-subglobose,  wider 
than  long,  usually  gibbous,  truncated  in  front  and  on  each 
postero-lateral  slope ;  anterior  margins  of  the  valves  sharply 
and  deeply  serrated;  posterior  lateral  slopes  each  forming  a 
flattened  or  concave  oval  space,  without  well  defined  plications, 
and  limited  by  a  more  or  less  distinct  angle  on  each  valve. 
Ventral  valve  nearly  flat,  or  arching  a  little  from  the  umbo 
along  the  middle  towards  the  front,  on  each  side  of  which  the 
antero-lateral  margins  are  at  first  elevated,  then  very  abruptly 
deflected  towards  the  other  valve ^  front  curving  down  nearly 
at  right  angles  to  the  plane  of  the  valve,  and  extended  so  as  to 
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fill  a  broad,  deep,  rather  rounded  sinus  in  front  of  the  other 
valve ;  postero-lateral  margins  also  abruptly  deflected  to  meet 
those  of  the  opposite  valve ;  beak  small,  rather  pointed,  in- 
curved upon  that  of  the  ventral  valve ;  mesial  sinus  very  broad, 
shallow,  and  not  distinctly  defined.  Dorsal  valve  much  more 
gibbous  than  the  other,  the  most  convex  part  being  in  the 
antero-central  region,  thence  sloping  with  a  moderately  convex 
outline  to  the  beak ;  lateral  and  aptero-lateral  margins  abruptly 
curved  to  meet  those  of  the  opposite  valve ;  mesial  elevation 
not  well  defined,  rather  flattened,  and  scarcely  traceable  to  the 
middle.  Surface  of  each  valve  ornamented  by  from  about 
fourteen  to  eighteen  rather  rounded,  or  sometimes  obtusely 
angular  plications,  which  are  defined  to  the  beaks ;  four  to  six 
of  these  plications  usually  occupy  the  mesial  sinus,  and  about 
the  same  number  the  mesial  elevation.  Fine,  obscure,  concen- 
tric striaB  are  also  seen  on  well  preserved  specimens.  Length 
of  a  medium  sized,  rather  gibbous  specimen,  0.90  inch;  breadth, 
0.98  inch;  convexity,  0.91  inch. 

At  the  time  we  published  a  description  of  this  species,  under  the  name 
RhynchoneUa  suhtrigona^  we  had  not  access  to  Prof.  McCoy's  work  on  the  Car- 
boniferous Fossils  of  Ireland,  nor  had  we  received  Mr.  Davidson's  valuable 
Monograph  of  the  British  Carboniferous  Brachiopoda.  Since  seeing  these 
works,  we  are  strongly  inclined  to  think  our  shell  identical  with  Camarophoria 
ixoryncha  of  McCoy.  Gibbous  specimens  of  it  certainly  resemble  very  closely 
the  figures  of  th  species  given  by  these  authors.  A  large  majority  of  the 
specimens,  however,  are  less  gibbous,  while  they  all  have  the  front  more  flat- 
tened at  right  angles  to  the  plane  of  the  valves,  and  the  sinus  and  anterior 
projection  of  the  ventral  valve,  broader.  As  it  is  not  possible  to  determine, 
from  the  few  figures  yet  published  of  the  C.  iwryncha^  the  extent  of  its  varia- 
tions in  these  characters,  we  do  not  feel  quite  warranted  in  referring  our  shell 
to  that  species. 

All  of  the  five  other  specimens  we  have  had  for  comparison,  are  less  gibbous 
and  proportionally  broader  than  the  one  we  have  figured,  though  one  of  them 
is  considerably  larger  and  none  of  them  are  smaller.  On  grinding  across  the 
beaks  of  one  of  these  specimens,  we  find  that  it  shows  very  satisfactorily  the 
internal  characters  of  the  genus  Camarophoria,  * 
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The  specimen  figured  by  Prof.  McChesnej,  under  the  name  Rh^nchondla 
Parviniy  seems  not  to  have  been  in  a  condition  to  show  very  satisfactorily  the 
characters  of  the  species,  being  merely  disunited  yalves,  though  his  description 
agrees  exactly  with  the  specimens  before  us,  which  fact,  taken  in  connection 
with  the  locality  and  position,  leaves  little  room  for  doubt  in  regard  to  its 
identity  with  our  shell.  We  may  also  add,  that  Prof.  McChesney,  on  seeing 
our  specimens,  identified  them  with  his  R.  Parvmi. 

Localiti/  and  position:  Keokuk,  Iowa;  Nauvoo  and  Warsaw,  Illinois,  etc.; 
Keokuk  division  of  the  Subcarboniferous  series. 


Genus  CHONETES,. Fischer,  1837. 

(Oryctogr.  Mosc,  p.  134.) 

CUONETES  PLANUMBONA,  M.  and  W. 

PI.  18,  figs,  la,  16,  Ic,  \d. 

Chonetes  planumbona,  Meek  and  Worthen,  Oct.,  1860.     Proceedings  Acad.  Nat.  Sci., 
Philad.,  p.  450. 

Shell  of  medium  size,  nearly  semicircular ;  length  from  two- 
thirds  to  three-fourths  the  breadth  ;  hinge  line  usually  a  little 
longer  than  the  greatest  breadth  of  the  valves  at  any  point 
farther  forward ;  front  rounded,  or  forming,  with  the  sides,  a 
nearly  semicircular  curve;  lateral  margins  intersecting  the 
hinge  at  generally  less  than  a  right  angle.  Ventral  valve 
usually  moderately  gibbous,  flattened  at  the  umbo,  most  convex 
near  the  middle,  and  sloping  down  to  the  sides  and  front — 
destitute  of  any  traces  of  a  mesial  sinus ;  ears  a  little  com- 
pressed ;  cardinal  margin  sloping  very  slightly  from  the  beak 
to  the  extremities,  armed  with  some  eight  or  ten  oblique  spines 
(only  known  from  small  remaining  bases) ;  area  of  moderate 
breadth ;  foramen  rather  broad-triangular,  the  upper  angle 
being  a  little  rounded ;  beak  not  incurved.  Dorsal  valve  con- 
cave, or  following  nearly  the  curve  of  the  other  valve;  cardinal 
process  moderately  prominent,  nearly  or  quite  closing  the 
foramen  of  the  opposite  valve ;  interior  without  a  prominent 
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mesial  ridge,  more  or  less  granular,  the  granules  being  often 
arranged  in  radiating  lines ;  visceral  scar  rather  large ;  impres- 
sions of  adductor  muscles  small  and  not  very  deep.  Surface 
of  both  valves,  to  the  unassisted  eye,  apparently  smooth,  but 
showing,  under  a  lens,  nearly  obsolete  traces  of  radiating  striaa, 
crossed  by  minute  concentric  lines  or  wrinkles.  Tjength,  0.42 
inch ;  breadth,  0.49  inch ;  convexity,  0.16  inch. 

This  species  seems  to  be  more  nearly  allied  to  C,  polita  of  McCoy  (^Brit,  Pal. 
Fo88  J  p.  456,  pi.  3D,  Jig,  30),  than  any  other  Carboniferous  species  of  the  genua 
with  which  we  are  acquainted.  It  differs,  however,  in  its  larger  size  and  more 
flattened  umbo,  as  well  as  in  showing  no  traces  of  the  two  prominent  ridges  in 
the  interior  of  the  dorsal  valve,  mentioned  in  Mr.  Davidson's  description 
of  that  species  (^Brit  Carb.  Brack.).  It  also  shows,  on  well  preserved  speci- 
mens, faint  traces  of  moderately  coarse  radiating  strisQ,  and  none  of  the  spine 
bases  over  the  surface  of  the  ventral  valve,  figured  by  Mr.  Davidson. 

Locality  and  position :  Monroe  county,  Illinois ;  Keokuk  division  of  the 
Lower  Carboniferous  series. 


Genus  ATHYRIS,  McCoy,  1844  * 

(Garb.  Foss.  Ireland,  p.  146.) 

Athtris  planosulcata,  Phillips?  (sp.) 

PI.  22,  fig.  8  a,  86,  8  c,  8 (f. 

Spirtfer planosulcaiiUy  Phillips,  1836.     Geol.  Torksb.,  vol.  ii,  p.  220,  pi.  x,  fig.  15. 

Atrypaplano9uleataj  Sowobbt,  1840.  Min.  Concb.,  vol.  vii,  p.  15,  pi.  Dcxrii,  fig.2. 

Atrypa  ohlonga^  Ibid,  fig.  3. 

Atrypa planotulcata^  deKoninck,  1843.     An.  Foss.,  p.  301,  pi.  xxi,  fig.  land  2. 

Aetinoconchtu paradoxus,  McCoy,  1844.     Synop.  Carb.  Foss.,  p.  150,  pi.  xxi,  fig.  6. 

Atrypa  obtutGj  McCot,  Ibid.,  pi.  xxii,  fig.  20. 

Athyrit  paradoTM,  McCoy,  1855.     Brit.  Pal.  Foss.,  p.  436. 

Athyris parvxroitris,  Meek  and  Worthen,  Oct.  1860.    Pro.  Acad.  Nat.  Sci.  Phil.,  p.  451. 

Shell   of   medium   size,   quadrato-subcircular,   moderately 
gibbous,  length  and  breadth  nearly  equal,  sometimes  a  little 

*  It  is  probable  d'Orbigny's  later  name  Spirigera  will  be  retained  for  this  genus  ; 
AthyrU  implying  a  plain  contradiction  of  fact,  since  the  beak  is  perforated. 
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wider  than  long,  (other  examples  a  little  longer  than  wide); 
greatest  convexity  at  the  middle;  valves  equally  gibbous; 
lateral  margins  usually  prominent  and  narrowly  rounded  in 
outline  at  the  middle,  thence  converging  with  a  slightly  con- 
vex outline  to  the  faintly  subtruncatc  front ;  postero-lateral 
margins  a  little  inflected,  so  as  to  form  slight  concavities,  con- 
verging to  the  beaks  at  an  angle  of  about  97°.  Both  valves 
destitute  of  a  mesial  fold  or  sinus,  but  each  sometimes  slightly 
flattened  in  the  middle  near  the  front,  where  they  meet  with- 
out the  slightest  sinuosity  in  the  margin  of  cither.  Beak  of 
ventral  valve  small,  pointed,  closely  incurv- ed  upon  that  of  the 
other  valve,  which  is  but  little  less  prominent,  foramen  round 
and  very  small.  Surface  with  small,  obscure,  concentric  marks 
of  growth.  Spiral  appendages  each  making  about  twelve 
turns.  Surface  (probably  exfoliated)  showing  only  small, 
obscure,  concentric  ridges.  Breadth  of  a  rather  wide  specimen, 
0.84  inch;  length  of  do.,  about  0.77  inch;  convexity,  0.52  inch. 

Since  publishing  a  description  of  this  form  under  the  name  of  Athyrispar- 
viroatn's,  in  the  proceedings  of  the  Philadelphia  Academy  of  Sciences,  further 
comparisons  with  some  additional  specimens,  lead  us  to  think  it  most  probably 
only  a  variety  of  -1.  pUinomh-ata,  of  Phillips,  to  which  wo  now  refer  it  provis- 
ionally. Nearly  all  the  specimens  we  have  yet  seen,  however,  differ  from  the 
figures,  as  well  as  from  authentic  English  examples  of  Phillips'  species,  with 
which  we  have  compared  them,  in  being  much  less  nearly  circular,  or  more 
nearly  subquadrate  in  outline.  Possibly  a  more  extensive  series  of  specimens 
may  prove  it  entitled  to  rank  as  a  distinct  species,  but  with  our  present  means 
of  judging,  we  incline  to  the  opinion  that  the  differences  observable,  are  not  of 
specific  value. 

None  of  the  specimens  wo  have  seen  show  the  projecting,  concentric  lamella) 
of  growth  so  characteristic  of  the  A.  jthmosulcata)  i\iOM^  as  they  were  all 
broken  from  a  hard  limestone,  and  seem  to  have  lost  the  outer  layers  of  the 
shell,  we  could  scarcely  expect  any  traces  of  the  projecting  lamillae  to  bo  retain- 
ed under  such  circumstances.  Hence  their  absence  is  no  evidence  that  they 
may  not  have  existed. 

LocaUfy  and poi^itlon:  Keokuk  division  of  Subcarboniferous  series;  near  War- 
saw, Illinois. 
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LAMELLIBRANOHIATA. 

Genus  AVICULOPECTEN,  McCoy,  1851. 

(Ann.  Mag.  Nat.  Hist.,  vol.  vii,  p.  171.) 

AVICULOPECTEN  OwENi,  M.  and  W. 

PI.  18,  fig.  2  a,  2Bj2e, 

Avieulopecien  Oweni,  Mjbk  and  Wortbbn,  Oct.,  1860.    Proceed.  Acad.  Nat.  Sci.,  Phil- 
adelphia, p.  452. 

Shell  small,  truncato-subcircular;  base  regularly  rounded ; 
posterior  margin  rounding  from  above  the  middle  to  the  ventral 
border;  anterior  side  rounded  below;  hinge  equaling  about 
two-thirds  the  diameter  of  the  valves  from  the  posterior  to  the 
anterior  side,  ranging  at  right  angles  to  longer  axis  of  the  shell. 
Left  valve  moderately  convex ;  anterior  ear  compressed,  sepa- 
rated from  the  swell  of  the  umbo  by  a  rounded,  shallow 
depression,  and  defined  by  a  shallow  sinuosity  in  the  anterior 
margin ;  having  the  form  of  an  inequilateral  triangle,  the  ante- 
rior side  of  which  is  shorter  than  either  of  the  others,  very 
slightly  rounded  at  the  nearly  rectangular  extremity;  posterior 
ear  a  little  smaller  than  the  other,  compressed,  very  short,  not 
separated  from  the  margin  below  by  a  distinct  sinus,  termina- 
ting in  an  obtuse  angle  of  about  100°;  umbo  rather  convex, 
located  apparently  a  little  behind  the  middle  of  the  hinge ; 
surface  ornamented  by  numerous,  fine,  closely  arranged,  radia- 
ting  8tri»,  which  inciase  by  im^lantetion,  L  are  eroded  by 
a  few  irregular  marks  of  growth.  (Right  valve  unknown.) 
Diameter  from  the  ventral  margin  to  the  hinge,  0.48  inch;  do. 
from  the  anterior  to  the  posterior  margin,  0.50  inch ;  length 
of  hinge,  0.35  inch.  Number  of  striae  in  0.10  inch  near  the 
ventral  margin,  about  13. 

Locality  and  position:  Keokuk  division,  Subcarboniferous  series,  near  War- 
saw, niinois. 
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AvicuLOPECTEN  AMPLUS,  M.  and  W. 

PI.  18,  Fig.  4  a,  46,  4  c. 

Avieulopeeten  amplus^  Meek  and  Worthek,  October,  1860.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  454. 

Shell  large,  subcircular,  rather  thin,  not  oblique;  length 
and  breadth  about  equal ;  ventral  and  lateral  margins  regularly 
rounded;  hinge  line  straight,  less  than  the  breadth  of  the 
shell.  Ligament  area  broad,  distinctly  striated  longitudinally; 
that  of  the  right  valve  inclining  back  from  the  hinge,  and  the 
other  overhanging  it.  Muscular  impression  large,  obliquely 
subrhombic,  concave  in  outline  above,  and  convex  below ;  loca- 
ted above  and  behind  the  middle. 

Left  valve  convex,  particularly  in  the  umbonal  region ;  pos- 
terior ear  very  short,  nearly  rectangular,  sometimes  very 
slightly  sinuous  on  the  margin,  not  very  distinct  from  the 
swell  of  the  umbo ;  anterior  ear  subtrigonal,  angular  at  the 
extremity,  and  defined  by  a  deep  subangular  sinus  in  the  mar- 
gin below — separated  from  the  swell  of  the  umbo  by  a  more  or 
less  distinct,  rounded  sulcus  or  depression.  Beak  gibbous,  in- 
curved, and  extended  slightly  beyond  the  hinge  margin.  Sur- 
face ornamented  by  distinct,  narrow,  obscurely  subnodose,  radi- 
ating costa?,  separated  by  spaces  from  five  to  seven  times  their 
own  breadth,  in  which  a  few  much  smaller  costas  or  radiating 
lines  arc  sometimes  seen ;  crossing  the  whole  are  numerous 
small,  irregular  concentric  wrinkles,  and  rather  obscure  lines 
of  growth. 

Right  valve  flat,  or  concave ;  posterior  ear  very  small,  some- 
times obsolete,  and  in  other  specimens  separated  from  the  mar 
gin  below  by  a  very  slight  sinuosity;  anterior  ear  oblong, 
rounded  at  the  extremity,  and  separated  from  the  margin  be- 
low by  a  very  profound,  acutely  angular  byssal  sinus;  umbo 
entirely  obsolete.  Surface  nearly  smooth,  or  marked  with 
very  obscure  concentric  wrinkles,  and  faint  traces  of  radiating 
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striae.  In  some  specimens  the  anterior  ear  is  ornamented  with 
a  few  rather  distinct  radiating  plications,  crossed  by  smaller 
subimbricating  marks  of  growth.  Length,  3.63  inches;  breadth 
from  the  anterior  to  the  posterior  margin,  about  3.64  inches; 
convexity  of  left  valve,  near  0.70  inch ;  length  of  hinge,  about 
2.48  inches.  Some  imperfect  specimens  in  the  collection  mea- 
sure as  much  as  5.50  inches  in  diameter. 

In  the  very  dUtinct  ineqaality  of  iU  Talves,  and  tho  comparatively  small  siie 
of  its  posterior  ear,  as  well  as  in  some  other  characters,  this  fine  species  seems 
to  differ  from  the  typical  forms  of  Aviadopecten,  heing  in  these  respects  more 
like  Eumicrotu.  It  differs,  however,  from  this  group,  in  possessing  a  well  de- 
fined anterior  ear,  in  the  lefl  valve,  and  a  ligament  area,  withoat  any  carti- 
lage pit  or  impression,  as  well  as  in  having  a  merely  laminated,  instead  of  a  pris- 
matic structure."^  It  is  prohahly  related  to  a  shell  figured  by  McCoy,  under  the 
name  Malleus  orbicularis,  in  his  Carh.  Foss.  Ireland,  pi  zix,  fig.  2,  though  clearly 
distinct  specifically.  Of  course  that  excellent  palaeontologist  would  not  now 
refer  such  a  shell  to  Malleus, 

The  specimens  we  have  figured  are  not  in  a  condition  to  show  the  muscular 
impression,  but  we  have  indicated  its  position,  form,  etc.,  from  others  by  the 
dotted  line  in  fig.  4c,  pi.  18.  The  led  valve,  judging  from  some  imperfect 
specimens  before  us,  is  in  some  individuals  proportionally  more  convex  than 
in  that  from  which  our  measurements  were  taken. 

It  is  probable  that  Avicula  mafpia,  of  Prof.  Swallow,  described  in  the  IVans. 
Si.  Lota's  Acad,  of  Sci.,  vol.  ii,  p.  98  (1862),  is  synonymous  with  this  species. 

Locality  and  position :  Monroe  county,  Illinois.  Keokuk  division  of  the 
Subcarboniferous  series. 


A^^cuLOPECTEN  OBLONGUS,  M.  and  W. 

PI.  18,  fig.  3  a,  3  b, 

Avicula  obUmga,  Mkbk  and  Worthen,  October,  1860.     Proceedings  Acad.  Nat.  Sci., 
Philad.,  p.  464. 

Shell  small,  nearly  semicircular,  moderately  oblique;  hinge 
straight,  and  longer  than  any  other  part  of  the  shell;  pallial 
margin  broadly  rounded;  postero-ventral  region  more  promi- 

*  Sec  American  Journal  of  Science,  xxxvii  (second  scr.),  p.  218,  and  Palmont,  Upptr 
Missouri,  p.  50,  1865. 
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nent  than  towards  the  front.  Left  valve  moderately  convex ; 
anterior  ear  small^  compressed,  separated  from  the  swell  of  the 
umbo  by  a  rounded  depression,  nearly  rectangular,  or  some- 
times defined  by  a  very  faint  sinuosity  in  the  margin  below ; 
posterior  ear  larger  than  the  other,  compressed,  but  not  very 
distinct  from  the  umbonal  slope,  extending  out  into  an  acute 
point  beyond  the  posterior  margin  below,  from  which  it  is 
separated  by  a  broad  rounded  sinus;  beak  small,  pointed, 
slightly  oblique,  incurved,  and  extending  a  little  beyond  the 
hinge  margin;  surface  ornamented  by  about  twenty-six  simple, 
sharply  elevated,  linear,  radiating  costaa,  separated  at  the  mid- 
dle of  the  valves,  by  spaces  from  three  to  five  times  their  own 
breadth,  and  crossed  by  similar  regularly  disposed  concentric 
lines,  so  as  to  form  a  rather  regular,  coarsely  cancellated  style 
of  ornament.  (Right  valve  unknown.)  Diameter,  from  the 
hinge  to  the  ventral  margin,  0.39 ;  breadth,  from  the  anterior 
to  the  posterior  side,  0.52  inch;  length  of  hinge,  0.58  inch; 
convex  of  left  valve,  about  0.07  inch. 

In  size  and  general  appearance,  this  species  seems  to  be  not  unlike  Aviada 
radiata  of  Phillips  (^Geol,  Yorksli.y  ii,  pi.  Ti,  fig.  i),  though  it  has  its  anterior 
wing  much  broader,  less  acutely  angular,  and  not  defined  by  a  distinct  margi- 
nal sinus.  Unfortunately,  however,  Phillips's  very  brief  and  unsatisfactory 
description  aids  but  little  in  making  the  comparison. 

As  we  know  nothing  of  the  hinge  and  interior  of  this  shell,  we  place  it  pro- 
visionally in  the  genus  Aviculojyecten,  to  which  it  most  probably  belongs. 

Locality  and  ptmtion :  Warsaw,  Illinois ;  Keokuk  group.  The  geological 
position  of  this  species  was,  by  an  oversight,  given  as  '^  Warsaw  Limestone," 
in  the  paper  cited  at  the  head  of  this  description. 
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aASTEROPODA. 

Genus  PLEUROTOMARIA,  Defrance,  1826. 

(Diet.  ScL  Nat.,  vol.  xli,  p.  381.) 

Pleurotomaria  Shumardi,  M,  and  W. 

PI.  18,  fig.  6  a,  6  6. 

Pleurotomaria  Shumardi^  Mbbk  and  Wosthbn,   Oct.,  1860.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  462. 

Shell  trochiform,  of  medium  size,  very  thin ;  spire  moder- 
ately elevated,  conical,  somewhat  attenuate  at  the  apex. 
Volutions  about  seven,  increasing  rather  rapidly  in  size, 
obliquely  flattened  above;  those  of  the  spire  somewhat  angu- 
lar near  the  lower  side;  last  one  very  prominent,  and  angular 
around  the  middle,  moderately  convex  below,  the  immediate 
edge  of  the  angle  being  truncated  by  the  narrow  spiral  band. 
Band  flat  or  slightly  concave,  and  margined  above  and  below 
by  a  small,  smooth,  slightly  elevated  line;  passing  around  a 
little  above  the  suture  on  the  whorls  of  the  spire.  Suture  well 
defined;  umbilicus  small;  aperture  rhombic-subquadrate,  wider 
than  high.  Surface  ornamented  by  numerous  transverse  lines, 
which  are  very  regular  and  closely  arranged  on  the  upper 
whorls,  but  become  stronger,  more  distant  and  less  regular,  on 
the  last  turn.  In  crossing  the  upper,  flattened,  sloping  sides 
of  the  whorls,  these  lines  arch  a  little  forward,  and  pass  very 
obliquely  backwards  from  the  suture  to  the  band;  on  the  under 
side  of  the  body  whorl,  they  are  smaller  or  nearly  obsolete,  and 
crossed  by  obscure  traces  of  fine,  revolving  striaB.  Length, 
0.70  inch;  breadth,  0.73  inch;  apical  angle  rather  distinctly 
concave;  divergence,  0.70°. 

This  handsome  species  is  related  to  P.  cornea,  of  Phillips  (  Geol  Yorksliire^ 
vol  a,  p.  288,  pL  lb,  Jig,  22 — 1836),  but  is  a  smaller  shell,  and  seems  never 
to  have  had  so  many  whorls.     Its  volutions  are  also  more  flattened,  both  above 
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and  below,  and  the  last  one  is  more  angular  around  the  middle ;  while  its  aper- 
ture is  more  depressed  and  angular  than  in  Phillips's  species.  It  likewise  dif- 
fers from  that  shell  in  being  destitute  of  a  raised  line  around  the  upper  margin 
of  the  whorls,  and  in  having  a  small,  open  umbilicus.  The  specimen  we  have 
figured  is  not  in  a  very  good  condition  to  show  the  surface  markings.  The  spe- 
cific name  was  given  in  honor  of  Dr.  B.  F.  Shumard,  of  St.  Louis,  Mo. 

Localiiy  and  position :  Warsaw,  Illinois;  Keokuk  group,  of  Subcarboniftrous 
series. 
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PROTOZOA. 
SPONai^. 

PETROSPONOIA. 
Genus  SPHENOPOTERIUM,  M.  and  W.     (See  page  145.) 

Sphenopoterium  cuneatum,  M.  and  W. 

PI.  19,  fig.  \a,  16,  leand  Icf. 

Sphenopoterium,  cuneatum^  Hbbk  and  Worthe5,  Oct.,  1860.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  448. 

Compressed,  cuneate^  longer  than  wide ;  base  sharp,  a  little 
rounded  at  the  lateral  edges.  Cells  from  two  or  three  to  about 
five,  rather  distant,  deep,  conical,  or  a  little  compressed  below, 
and  arranged  alternately  on  each  lateral  edge;  rounded  or 
slightly  oval  at  the  aperture,  and  directed  obliquely  outwards 
and  upwards.;  often  having  one  or  two  slightly  prominent 
ridges  extending  part  of  the  way  up  the  inside ;  perforations  of 
the  walls  numerous  and  distinct.  Surface  striaB  fine,  closely 
arranged,  rather  regularly  and  minutely  crenulated ;  directed 
obliquely  inwards  and  downwards  from  the  apertures  of  the 
cells,  and  passing  more  or  less  nearly  parallel  to  each  other,  to 
the  base,  on  the  lower  flattened  portion.  Length,  0.75  inch; 
breadth,  0.50  inch ;  thickness,  0.22  inch. 
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This  species  will  be  at  once  distinguislied  from  all  of  the  others  yet  known,  by 
its  more  compressed  elongated  form,  and  the  lateral  arrangement  of  its  cells, 
as  well  as  by  the  crenulated  character  of  its  surface  strise. 

Localiti/  and  position :  Spnrgen  Hill,  Indiana  ]  St.  Louis  group  of  Lower 
Carboniferous  series. 


RADIATA. 

EOHINODERMATA. 

GRINOIDEA. 
Genus  DICHGCRINUS,  Munster.     (See  page  167.) 

PI.  19,  fig.  2  a,  26,  2e, 

DichoerinuM  coMtrictut^  Meek  and  Worthed,  Sept.,   1860.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  381. 

Body  small,  oval  or  obovate,  approaching  subglobose,  rounded 
above  and  below,  and  rather  distinctly  constricted  just  below 
the  middle,  composed  of  comparatively  thick  plates,  which  are 
apparently  smooth,  and  joined  by  linear  sutures.  Base  large, 
or  forming  about  one-third  of  the  body,  twice  as  wide  as  high, 
and  more  or  less  concave  in  the  middle  of  the  under  side ;  each 
of  its  pieces  having  five  obscure  angles  above,  with  very 
slightly  concave  margins  between,  for  the  reception  of  the  suc- 
ceeding range  of  plates ;  columnar  facet  very  small  and  round. 
First  radial  plates  higher  than  wide,  a  little  unequal,  with  an 
oblong-subquadrangular  outline;  one  of  them  having  a  fifth 
very  obtuse  angle  at  the  middle  of  the  under  side ;  sinus  in 
the  upper  margin  of  each,  for  the  reception  of  the  second 
radials,  rounded,  rather  shallow,  and  from  one-third  to  one- 
lialf  the  breath  of  the  upper  side  of  each  plate.  Anal  piece 
slightly  larger  than  the  first  radials,  and  like  them  narrowing 
and  curving  inwards  at  the  summit,  subpentagonal  in  outline. 
(Other  parts  unknown.)     Length  to  the  top  of  the  first  radials, 
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0.38  inch;  breadth^  above  the  middle^  0.42  inch;  breadth  of 
base,  0.32  inch;  height  of  do.,  0.14  inch. 

This  species  closely  resembles  Dichocrimu  simplex^  of  Shumard  (IVaiix. 
Acad,  Sci.,  St.  Louis,  vol.  l,pl.  lyjig-  2),  being  of  the  same  size,  and  similar 
in  form,  excepting  that  it  is  distinctly  constricted  instead  of  conyez  near  the 
middle,  while  it  is  proportionally  broader  above.  It  is  possible  these  two  forma 
may  be  only  yarieties  of  one  species,  but  as  we  haye  not  yet  seen  any  interme- 
diate gradations  between  them,  we  are  led  to  regard  them  as  specifically  dis- 
tinct. 

Locality  and  position :  Blopmington,  Indiana;  St.  Louis  group  of  the  Lower 
Carboniferous  series. 


Genus  PLATYCRINUS,  Miller,  1821.    (See  p.  170.) 
Platycrinus  Prattenanus,  M.  and  W. 

PI.  20,  fig.  2. 

Platycrimu  Prattenanw,  Mkek  and  Wobthbn,  Sept.,  1860.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  379. 

Body  below  the  arms,  small,  cup-shaped,  wider  than  high, 
distinctly  truncated  below  by  the  rather  wide,  nearly  flat  col- 
umnar facet— expanding  gradually  with  convex  sides  to  the 
summit  of  the  first  radials  j  composed  of  comparatively  thick, 
smooth  plates,  which  (excepting  in  the  base)  are  connected  by 
slightly  grooved  sutures.  Base  more  than  one-third  as  high 
as  wide,  and  provided  with  a  small  rim  around  the  margin  of 
the  truncated  under  side ;  plates  firmly  anchylosed,  and  con- 
nected by  subcarinate  sutures,  the  carinaB  passing  down  over 
the  marginal  rim.  First  radial  plates  a  little  wider  than  high, 
quadrangular,  nearly  as  wide  below  as  above,  somewhat  con- 
vex in  outline,  and  provided  with  a  rather  broad,  rounded  sinus 
in  the  upper  margin,  for  the  reception  of  the  second  radials — 
the  lower  margin  of  the  sinus  not  projecting  on  the  outer  side. 
Second  radial  pieces  very  small  or  scarcely  more  than  filling 
the  depressions  in  the  first,  wider  than  long,  triangular,  and 
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supporting  on  their  concave  upper  sloping  sides  the  first  divi- 
sions  of  the  arms.     (Anal  and  interradial  pieces  unknown.) 

Arms,  after  the  first  division  on  the  second  radial  plate, 
bifurcating  again  on  the  second  piece,  and  in  at  least  two  of 
the  rays,  the  inner  branch  bifurcates  again  once  or  twice  on  the 
second  piece.  Above  the  last  divisions  the  arms  are  slender, 
nearly  cylindrical,  and  consist  of  a  single  series  of  pieces  for  a 
short  distance,  then  gradually  pass  into  a  double  alternating 
series  of  smajl  pieces.  Tentacles  rather  thick  where  they 
connect  with  the  arms,  but  soon  tapering,  and  apparently  com- 
posed of  very  long  joints.  Height  of  body,  to  summit  of  first 
radials,  0.35  inch ;  breadth  at  the  top  of  the  first  radials,  0.45 
inch*;  breadth  of  base,  0.33  inch ;  height  of  ditto,  0.13  inch. 

This  species  appears  to  be  rather  closely  allied  to  P.  Georgii  of  Hall  (^Sup. 
Iowa  Report^  p.  82),  but  has  a  smaller  body  in  proportion  to  the  size  of  its  arms. 
Its  first  radials  also  differ  in  being  narrower  above,  in  proportion  to  their 
length,  and  have  a  comparatively  smaller  sinus  in  the  upper  margin.  Again, 
its  second  radials,  and  the  two  succeeding  joints  of  each  ray  resting  upon  the 
superior  sloping  sides  of  these,  are  proportionally  larger.  In  consequence  of 
the  smaller  size  of  these  pieces  in  P,  Georgii^  its  second  radials  and  the  next 
range  of  pieces  above,  are  received  within  the  sinus  in  the  first  radials,  while  in 
P.  Prattenanm  the  second  radials  alone  fill  these  depressions.  In  both  of  these 
species  the  column  is  somewhat  compressed  and  more  or  less  tortuous,  but  it  is 
much  stronger  in  P,  Georgii^  and  composed  of  comparatively  thinner  pieces. 

In  comparing  our  species  with  Prof.  Hall's  description,  it  is  necessary,  in 
order  to  have  a  clear  understanding  of  the  relations  of  these  forms,  that  the 
reader  should  bear  in  mind  the  fact  that  he  has  inadvertently,  or  by  a  typo- 
graphical error,  described  the  first  radial  plates  of  P.  Georgii  as  the  basal 
pieces,  and  the  second  radials  as  the  first  brachiab. 

Locality  and  position :  Randolph  county,  Illinois ;  St.  Louis  division  of  the 
Lower  Carboniferous  series. 
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Platycrinus  penicillus,  M.  and  W. 

PI.  19,  Fig.  6  a,  66,  6  f. 

Platycrinut  penicillut^  Miik  and  Wobthbh,  Sept.,  1860.    Proceedings  Acad.  Nat.  Sci., 
Philad.,  p.  380. 

Body  small,  cup-shaped  below  the  arms,  a  little  wider  than 
long,  composed  of  thin  plates,  connected  by  moderately  distinct 
sutures^  and  ornamented  by  rather  distant  granules,  which 
show  a  tendency  to  range  in  radiating  rows  on  the  first  radial 
plates.  Base  depressed  basin-shaped^  considerably  wider  than 
high,  and  broadly  truncated,  with  a  small  marginal  rim  below ; 
plates  firmly  anchylosed.  First  radial  pieces  nearly  flat,  and 
a  little  higher  than  wide,  widening  somewhat  from  the  base, 
subquadrangular,  the  upper  angles  being  slightly  truncated  by 
the  anal  and  interradial  pieces ;  sinus  in  the  upper  margin,  for 
the  reception  of  the  second  radial  pieces,  shallow,  and  appa- 
rently about  half  as  wide  as  the  superior  edge.  Second  radials 
small,  triangular,  wider  than  long,  and  supporting  on  their 
upper  concave  sloping  edges  the  first  divisions  of  the  arms. 
Anal  and  interradial  pieces  unknown.  • 

Arms  above  the  first  bifurcation  of  the  second  radial  pieces, 
with  the  two  principal  divisions  subdivided  on  the  second 
piece,  and  the  two  middle  branches  each  bifurcating  again  on 
the  second  piece,  beyond  which  they  appear  to  be  all  simple,  in 
the  only  specimen  yet  obtained.  Immediately  above  the  last 
bifurcations,  the  arms  all  consist  of  single  series  of  pieces, 
which  are  alternately  longer  and  shorter  on  opposite  sides; 
these  pieces  become  shorter  and  more  wedge-shaped  above,  and 
gradually  pass  into  a  double  series  of  small  alternating  pieces. 
The  larger  single  arm-pieces  below  the  bifurcations,  and  for  a 
short  distance  above,  are  generally  longer  than  wide,  narrow 
around  the  middle,  and  expanded  at  each  end,  the  superior 
lateral  angles  projecting  for  the  reception  of  tentacles.  All 
the  tentacles  are  made  up  of  joints  two  or  three  times  as  long 
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OS  wide.  The  principal  arm-pieces  are  all  connected  by  pecu- 
liar undulating  sutures.  Column  rather  strong,  and  apparently 
during  the  life  of  the  animal,  very  flexible,  rounded  near  the 
body,  and  composed  of  thin,  alternately  larger  and  smaller  seg- 
ments, with  sharp  edges,  which  are  more  or  less  crenulated; 
farther  down  becoming  alternately  compressed  in  opposite 
directions,  at  intervals  of  about  every  five  joints,  while  all  the 
joints  increase  somewhat  in  thickness,  and  are  ornamented 
by  short  spine-like  projections.  About  every  fifth  segment 
more  prominent  on  its  edges  than  the  others.  Iiength  of  body, 
to  the  summit  of  the  first  radials,  about  0.20  inch;  breadth, 
0.26  inch;  length  of  arms,  near  1  inch. 

This  is  an  exceeding  delicate  little  species,  rather  closely  allied  to  a  form 
we  have  seen  in  collections,  labeled  Platycrinus  polt/ductylus^  Troost.  It  has, 
however,  a  smaller  body,  and  the  lower  joints  of  its  anns  are  much  more  dis- 
tinctly constricted  around  the  middle,  and  more  projecting  at  the  joints  on 
each  side. 

Locality  and  position:  Hardin  county,  111.;  St.  Louis  division  of  the  Lower 
Carboniferous  series. 


Platycrinus  plenus,  M.  and  W. 

PI.  20,  fig.  3. 

PlatyerinuB  plenus,  Miek  and  Worthen,  Sept.,  1860.    Proceedings  Acad.  Nat.  Sci., 
Philad.,  p.  380. 

Body  globose,  somewhat  wider  than  high,  composed  of  thin, 
slightly  granulose  plates,  connected  by  linear  sutures,  except- 
ing in  the  base,  where  they  are  anchylosed  and  carinate.  Base 
depressed  basin-shaped,  widening  rapidly  from  the  rather  small 
columnar  facet,  which  is  margined  by  a  small  rim.  First 
radials  comparatively  large,  about  as  high  as  wide,  subquad- 
rangular  in  outline,  the  two  superior  lateral  angles  being  rather 
distinctly  truncated  for  the  reception  of  the  anal  and  interra- 
dial  pieces ;  all  regularly  incurved  above,  where  they  are  each 
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provided  with  a  shallow  sinus,  equaling  about  half  the  breadth 
of  the  plate.  Second  radial  pieces  very  small,  near  half  as 
long  as  wide,  and  supporting  on  their  superior  sloping  concave 
sides,  the  first  divisions  of  the  arms.  Interradial  plates  com- 
paratively large  for  a  species  of  this  genus,  and  each  provided 
with  a  short  central  spine.     Anal  plate  unknown. 

Arms  slender,  after  the  first  divisions  on  the  small  second 
radials,  bifurcating  again  on  the  second  piece,  and  above  this 
the  two  inner  branches  divide  once  more  on  the  second 
piece,  making  apparently  six  arms  to  each  ray.  All  the 
divisions  of  the  arms,  above  the  last  bifurcation,  at  first 
composed  of  a  single  series  of  wedge-formed  pieces,  but  gradu- 
ally passing  into  double  alternating  series.  Below  the  bifur- 
cation all  the  joints  are  nearly  or  quite  as  long  as  wide,  con- 
stricted around  the  middle,  and  provided  with  prominent  late- 
ral projections  at  the  upper  and  lower  ends;  all  supporting 
tentacles,  even  down  to  the  first  pieces  above  the  second 
radials.  Column  rather  small,  compressed,  and  composed  of 
nearly  equal,  short  segments,  near  the  body.  Height,  to  sum- 
mit of  first  radial  plates,  0.42  inch;  breadth,  0.57;  breadth 
of  base,  0.44  inch;  height  of  do.,  0.15  inch. 

One  of  the  most  marked  peculiarities  of  this  crinoid,  is  the  globose  form  of 
its  body,  which  is  distinctly  gibbous  in  the  middle,  and  rounded  above,  as  well 
as  below ;  its  arms  are  also  rather  unusually  slender  in  proportion  to  the  sixe 
of  the  body. 

Locality  and  position :  Same  as  last. 

Genus  TAXOCRINUS,  Phillips. 

Synon.—Poterioerinusf  and  Cyaihoerinusf  (sp.),  Phillips,  1836.    Geol.  Yorksh.,  part  ii ; 
•  (not  Miller,  1821). 

/focrtniw,  Phillips,  1841.  Palaeozoic  Fossils,  p.  30;  (not  von  Meyer,  1837). 
Cladocrinutj  Austin,  1842.  Ann.  Mag.  Nat.  Hist.,  vol.  x;  (not  Agassiz,  1834). 
Taxoerinus,  Phillips,  1843.     Morris  Cat.  British  Fossils,  p.  90;  McCoj,  1844, 

Garb.  Fossils,  Ireland,  p.  178;  and  1851,  Brit.  Pal.  Fobs.,  p.  53. 
Forbettocrinutf  db  Koxinck  and  Lkhon,  1854.    Rech.  Grin.  Garb.,  Belgique, 
p.  118. 
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Oenerie  formula. — 

Basal  pieccBi  3 — small,  sometimes  nearly  hidden  by  the  column. 
Sabradials,  5 — one  larger  than  the  others,  and  of  different  form. 
Radials,  3  to  7-4-5,  or  Tarying  sometimes  in  the  different  rays  of  the  same  in- 

diyidual. 
Interradiala,  0  to  30,  or  more. 
Anal  plates,  0  to  30  or  40. 
Interaxillary  pieces,  0  to  10  (or  more)-f-5- 
Arms  variously  divided. 

Basal  pieces  small,  and  often  presenting  much  the  appear- 
ance of  a  thickened  terminal  piece  of  the  column  divided  into 
three  parts.  Subradials  larger,  and  the  one  on  the  anal  side 
generally  larger  than  either  of  the  other  four.  Primary  radial 
pieces  all  alternating  with  the  subradials — usually  four  to  each 
ray,  but  sometimes  three,  five,  six  or  seven,  the  number  being, 
in  some  instances,  different  even  in  the  different  ray  of  the  same 
individual.  All  the  primary  radial  pieces,  as  well  as  those  of 
the  divisions  of  the  rays,  often  with  a  very  small  supplementary 
semicircular  piece  occupying  a  corresponding  excavation  at  the 
middle  of  the  upper  outer  margin  of  each,  and  usually  anchy- 
losed  to  the  lower  margin  of  the  succeeding  piece  above.  Inter- 
radial  and  anal  pieces  varying,  in  the  typical  species,  from  0  to 
1,  2  or  3  to  each  space,  and  in  the  Forbesiocrinita  section,  from 
about  7  to  10,  12,  15,  etc.,  on  up  to  30  or  more,  to  each  space. 
Divisions  of  the  rays  in  the  latter  group  sometimes  soldered 
together  by  small,  intermediate  pieces,  so  as  to  form  part  of  the 
walls  of  the  body,  and  assume  the  character  of  secondary  or 
even  Tertiary  radials,  before  giving  off  the  free  arms.  Vault 
apparently  only  covered  by  a  soft  integument.  Opening  of  the 
summit  unknown.  Column  round,  generally  large  near  the 
base,  where  it  is  always  composed  of  numerous,  very  thin 
pieces.  Surface  nearly  smooth  or  granular,  and  always  without 
radiating  costo). 

As  here  defined,  this  group  is  made  to  include  fipecies  differing  greatly  in 
the  number  of  anal  and  interradial  pieces;  but  as  we  have  elsewhere  shown 
(^Proceed,  Acad,  Nat.  ScLy  Phiiad,,  Aug.^  1865,  p.  138),  they  agree  so  exactly 
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in  all  (yther  known  points  of  structure,  and  present  so  many  gradations  in  this 
character,  that  we  doubt  the  propriety  of  making  it  alone  a  full  generic  distinc- 
tion. It  is  true,  by  taking  out  of  the  series  the  species  forming  the  Onychocrinus 
group,  which  we  are  now  inclined  to  admit  as  generically  distinct,  the  gradation 
from  Tcujcocrintts  to  Forhesiocrinus  is  not  so  complete  as  we  had  supposed ;  still, 
when  we  remember  that  the  typical  species  of  Taxocrinus  vary  in  the  number 
of  these  pieces  from  none  to  two  or  three  to  each  space,  and  those  of  Ihrhesio- 
crinus  from  seven  or  eight  to  thirty  or  forty,  while  in  the  latter  group  individ- 
uals of  the  same  species  sometimes  present  a  difference  of  as  many  as  ten  of 
these  pieces  to  each  space,  we  are  still  inclined  to  regard  this  as  merely  a  sub- 
generic  distinction.  Possibly  other  characters  may  yet  be  found  for  the  sepa- 
ration of  these  groups  generically;  but  until  such  other  distinctions  are  known 
to  exist,  we  prefer  to  range  them  as  sections  of  the  same  genus,  as  follows : 

1»    TAXOCRINUSy  Phillips  (^opei). 

Species  without  interradial  or  anal  pieces,  or  with  not  more  than  one  to  three 

in  each  space. 
Examples. — T.  macrodactylut  and  T.  Egertoni^  Phillips ;  T,  nuntiusj  T.  eommuniSf 

and  T.  Kelloffi=(Forbesioerintu  nuntiuty  F,  commuity  etc..  Hall.) 

2»    FOBB£S10CBIIII78«  dx  Kokoiox  and  Lshoh. 

Species  with  from  seven  or  eight  to  thirty  or  more  interradial  and  anal  pieces  to 

each  space. 
Examples. — F,  nobility  de  Koninck  and  Lehon ;  F,  Wortheni  and  F,  Agattizi,  Hall. 

As  first  proposed  by  Phillips,  the  genus  Tdxocrinus  included  his  Poteriocri' 
nusf  Egertonij  Cyathocrinus  tuberculatuSj  Miller,  and  C?  maa'odactylus  and 
C.  f  nohUiSy  Phillips.  The  first  of  these,  which  is  a  Carboniferous  species,  and 
agrees  in  all  respects  with  this  genus,  as  generally  understood,  shows,  accord- 
ing to  Phillips's  figure,  no  interradial  pieces,  and  but  a  single  anal  piece.  The 
second  species,  which  is  from  the  Upper  Silurian,  and  is  also  generally  regarded 
as  a  typical  TaxocrinuSy  shDws,  according  to  Murchison's  figure  {Siluria,pl.  14, 
Jigs.  5  and  6),  a  single  interradial  piece,  resting  between  the  short,  superior 
lateral,  truncated  side  of  each  two  of  the  first  primary  radials ;  while  Miller's 
figure'of  the  same,  as  reproduced  by  Piotet  (we  have  not  Miller's  work  at  hand), 
shows  on  the  anal  side,  apparently  two  small  anal  plates,  resting  side  by  side 
down  on  the  short,  superior  truncated  side  of  one  of  the  subradials.  The  third 
species,  T.  macrodactj/lus,  Phillips,  also  shows,  according  to  his  figure  (p/.  xv, 
PcUaozoic  Fossils) y  one  interradial,  while  his  T,  nobilis  is  figured  so  as  to  show 
of  these  intermediate  pieces,  one  in  one  space,  and  three  or  more  in  another, 
and  is  even  supposed  by  de  Eoninck  and  and  Lehon  to  be  possibly  the  same 
species  upon  which  they  pr(^08ed  to  found  the  genus  FoTbesiocrinns,  So  that 
it  seems  very  probable  that,  as  understood  by  Phillips,  his  genus  Taxocrinus 
may  have  included  both  types,  though  all  the  species  included  by  him,  with 
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possibly  the  exception  of  the  last  one  (  T.  nohilis),  evidently  belong  to  the  genus 
as  restricted  by  those  who  admit  the  genus  Forbesiocrinus, 

As  McCoy,  however,  who  first  followed  Phillips  in  the  use  of  the  generic 
name  TaxocrinuB  (^Carh.  Foss.  Ireland,  p.  178 — 1844),  evidently  viewed  T, 
macro(iactt/Iu8,  Phillips,  as  the  typical  form  of  the  genus,  it  would,  according  to 
the  most  generally  accepted  rules  of  Naturalists,  become  the  type  of  the  genus 
for  all  time  to  come,  though  it  would  have  made  no  difference  had  he  regarded 
any  of  the  others,  with  possibly  the  exception  of  the  species  nobiU*,  as  the 
type,  as  they  are  all  true  Taxocrinus.  At  the  same  time,  McCoy  also  included 
another  species  (  T,  polt/dactylus)^  which,  according  to  his  figures  and  descrip- 
tion, appears  to  have  neither  anal  nor  interradial  pieces,  though  it  is  quite 
probable  it  sometimes  has  one  of  each.  McCoy  at  that  time,  however,  descri- 
bed the  genus  as  if  having  five  basal  pieces  directly  alternatiDg  with  five 
radial  series,  and  the  latter  forming  free  Arms,  without  interradial  or  anal 
pieces ;  at  least  he  mentions  neither  of  the  latter.  But  in  redescribing  this 
genus  in  1851,  according  to  the  later  improved  nomenclature  of  the  parts 
(^Br!l.  Pa!.  Foss.j  p.  53),  he  distinctly  states  that  it  has  *^five  hexagonal  inter- 
radial plates  intervening  between  the  second  primary  radials,  resting  on  the 
upper  lateral  edges  of  the  first  do  ;*'  meaning,  as  is  evident  from  his  specific 
descriptions,  one  plate  to  the  anal,  and  one  to  each  interradial  space. 

The  genus  Forbe.syxrrinuft,  proposed  by  deKoninck  and  Lehon,  in  1854 
(Rech.  CfiaoUt's^  p.  18),  was  founded  upon  their  F.  nobilis,  suspected  by  them, 
as  above  stated,  to  be  the  same  as  TaarfKrinus  jiobUis,  Phillips.  In  their  descrip- 
tion of  Forhrsiocnnntfty  these  authors  characterize  it  as  having  five  basal  pieces, 
directly  alternating  with  five  series  of  primary  radials,  consisting  of  four  pieces 
each,  with  the  anal  and  interradial  spaces  each  occupied  by  from  12  to  13  pieces, 
and  the  axillary  spaces  by  three  small  pieces  each. 

From  all  the  descriptions  and  illustrations  yet  published,  of  the  groups  Tax- 
ocriuus  and  Forbemocrmus,  it  is  therefore  dearly  evident  that  these  two  types 
as  understood  by  European  authors,  are  distinguished  by  TaxfKrinuB  having 
but  one  or  two  ranges  of  interradial  pieces,  or  none,  and  Forhesiocrtmu,  from 
twelve  to  thirteen  of  these  pieces  occupying  each  interradial  space,  and  a 
few  small  pieces  in  the  axillary  spaces  above.  In  all  other  points  of  structure, 
and  arrangement  of  parts,  whether  of  the  column,  basal,  radial  or  arm  pieces, 
they  are  understood  and  acknowledged  to  agree  exactly.  But  as  it  has  been 
found  that  typical  species  of  Forhe»iocrinus^  possess  three  more  or  less  developed 
basal  pieces  within  or  beneath  those  regarded  as  such  by  de  Koninck  and  Lehon 
(iotra  Report^  p.  C28),  it  might  be  supposed  this  character  would  aid  in  distin- 
guishing the  two  groups.  It  is  well  known,  however,  that  American  typical 
species  of  Taxocn'nm,  without  interradial  or  anal  pieces,  or  with  but  a  single 
range  of  the  two,  such  as  T.  Thcwiei  Bind   T.  Juvem9=z(^Forb€siocrinm  Theimei 
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and  F.juvenis,  Hall,  Jour.  BosL  Sac.,  N,  H.j  vii,  317  and  319),  possess  pre- 
cisely the  same  structure,  being  both  described  as  haying  small  basal  and  sub- 
radial  pieces.  Nor  can  we  make  the  presence  of  interaxillarj  pieces  (which 
occur  in  both  groups),  or  the  small  patelliform  supplementary  pieces,  so  oflen 
seen  at  the  sutures  of  the  radials  and  arm-joints  in  well  defined  Farhesiocri- 
nu8,  a  means  of  distinction,  since  they  are  not  always  present  in  otherwise 
typical  forms  of  that  group,  with  the  interradial  spaces  filled  with  plates; 
while  well  marked  species  of  Taococrinusj  such  as  T.  Th%3m€i  and  T,  Juvenis, 
Hall  (sp.),  the  first  without  anal  or  interradial  pieces,  and  the  latter  with 
the  *^  interradial  and  anal  series,  consisting  of  one  plate  each,''  are  described, 
the  first  as  haying  "  arm  joints  showing  the  small  patelloid  plates  yery  dis- 
tinctly," and  the  latter,  with  ^-the  small  patelloid  plates  indicated  by  the  strong 
curyature  of  the  suture  lines  of  the  radial  plates,  becoming  more  distinct  in  the 
arm  plates.''  So  if  we  attempt  to  distinguish  these  groups  at  all,  we  must  fall 
back  upon  the  difference  of  the  one  group  being  without  anals  or  interradials, 
or  with  but  one,  two,  or  three  ranges  of  these  pieces,  and  the  other  with  a 
greater  number. 

The  typical  forms  of  this  genus  range  from  the  Upper  Silurian  to  the  top  of 
the  Subcarboniferous ;  while  those  belonging  to  the  F</rhesiocrinus  group,  are 
mainly  confined  to  the  Subcarboniferous,  only  a  few  species  apparently  of  this 
type  haying  been  described  from  the  Deyonian  rocks. 


Taxocrinus  semiovatus,  M.  and  W. 

PI.  20,  Fig.  4  a,  46. 

Forbetiocrinuif  temiovatus  Mbik  and  Wortbkn,  Sept.,  1860.    Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  38». 

Taxoerintu  temiovatiu^  Mbek  and  Wobthbn,  Aug.,  1865.     ProceediDgs  Acad.  Nat.  Sci., 
Philad.,  p.  450. 

Body?  below  the  first  bifurcation  of  the  rays,  narrow  semio- 
vate,  a  little  wider  than  long,  expanding  rather  rapidly  from 
the  column  to  the  summit  of  the  first  radial  pieces,  above  which 
it  widens  more  gradually,  or  becomes  nearly  cylindrical ;  com- 
posed of  moderately  thick,  smooth  or  subgranulose  plates,  uni- 
ted by  linear  sutures.  Basal  plates  hidden  by  the  column,  or 
merely  forming  a  narrow  ring  at  the  connection  of  the  column 
with  the  body.  Subradials  of  naoderate  size,  wider  than  long, 
three  of  them  on  the  anterior  side  pentagonal,  the  upper  sloping 
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sides  being  considerably  longer  than  the  lateral  margins ;  (the 
other  two  unknown).  First  radial  plates  on  the  anterior  side, 
heptagonal,  wider  than  long,  the  superior  truncated  edge  being 
longer  than  either  of  the  others.  Second  radials  smaller  than 
the  first,  hexagonal,  and  nearly  twice  as  wdde  as  long.  Third 
and  fourth  radials  smaller  than  the  second,  wider  than  long, 
and  quadrangular  or  obscurely  hexagonal  in  form,  excepting  in 
one  of  the  rays,  where  there  are  only  four  primary  pieces,  the 
last  of  which  is  pentagonal  (or  obscurely  heptagonal?),  and 
supports  the  secondary  radials.  In  each  of  the  other  two  rays 
seen,  there  is  a  fifth  radial  piece,  which  appears  to  be  pentago- 
nal, and  supports  on  its  superior  sloping  sides  the  secondary 
radial  pieces. 

A  remaining  portion  of  a  first  interradial  piece,  in  one  of  the 
interradial  spaces  of  our  specimen,  seems  to  have  been  penta- 
gonal or  hexagonal  in  form,  and  rests  between  the  sloping  sides 
of  two  of  the  subradial  plates,  while  it  connects  with  a  first 
and  second  radial  on  each  side.     Anal  pieces  unknown. 

Arms,  after  the  first  division  on  the  fourth  and  fifth  radials, 
rounded  on  the  outside,  and  made  up  of  pieces  generally  wider 
than  long ;  one  of  them,  seen  in  the  specimen  before  us,  appa- 
rently bifurcating  a  second  time  on  the  sixth  piece,  and  another 
apparently  on  the  eighth,  beyond  Vhich  they  seem  to  be  simple. 
Minute  intercalated  semicircular  pieces  between  each  two  of 
the  primary  radials,  as  well  as  between  the  free  arm  pieces, 
more  or  less  distinctly  developed. 

Column  comparatively  large,  and  tapering  gradually  from 
the  base,  near  which  it  is  made  up  of  extremely  thin  segments. 
Central  cavity,  as  seen  in  a  transverse  section,  comparatively 
large,  and  distinctly  pentalobate.  Height  of  body,  to  the  top 
of  the  first  radial  pieces,  about  0.14  inch ;  do.  from  column  to 
the  top  of  the  fifth  radials,  near  0.41  inch;  breadth  at  the 
summit  of  the  first  radials,  0.35  inch;  breadth  of  base,  about 
0.16  inch. 

35  Strr.  H  18M. 
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Locality  and  position  :  Hardin  county,  Illinois;  St.  Louis  division  of  Lower 
Carboniferous  series. 


BLASTOIDEA. 

Genus  GRANATOCRINUS,  Trooet. 

Synon. — Mitra  (sp.),  Cumberland,  1826.  Reliquiae  Consenrate,  p.  31 ;  (not  Lam.,  1799). 

Peniremites  (ep.),  Auct. — (not  Say). 

OranatocrintUy  Tboost,  1850.  List,  Proceed.  Am.  Ass.  Adv.  Sci.,  Oambridge, 
p.  62,  without  figures  or  description;  Hall,  Fifteenth  Ann.  Report  Regents 
Univ.  N.  Y.,  p.  146  J  Shumard,  1865,  Cat.  Pal.  Foss.,  part  1,  Crinoidea,  p.  375. 

Penlatremites  (sp.),  Roemer,  1852.   Blastoidea,  p.  43  ;  Sowerbj  and  others. 

Body  globose,  oval  or  elliptic.  Pseudo-ambulacral  areas  like 
those  of  the  genus  JFkntremiteSy  excepting  that  they  are  propor- 
tionally narrower,  and  extend  nearly  or  quite  the  entire  length 
of  the  body.  Basal  pieces  three,  sunken  in  a  concavity  so  as 
not  to  be  visible  in  a  side  view.  Eadial  or  fork-pieces  gener- 
ally shorter  than  in  Pentremites,  but  otherwise  similar;  interra- 
dials  comparatively  large,  sometimes  more  than  half  the  length 
of  the  body.  Anal  opening  as  in  Bmtremites)  ovarian?  openings 
intimately  connected  with  the  interradials,  or  sometimes  pass- 
ing directly  through  the  inner  end  of  each  of  these  pieces. 
Arms  and  column  as  in  Riitremites;  surface  usually  granular, 
sometimes  coarsely  so. 

The  generic  formula  of  this  group  is  exactly  the  same  as  that  of  Pentremites^ 
Say,  so  far  as  regards  the  number  and  arrangement  of  the  pieces  forming  the 
body,  though  the  form  and  proportions  of  these  pieces  are  so  different  as  to  give 
a  very  different  outline  and  general  physiognomy  to  the  entire  fossil.  They  are 
therefore  readily  distinguished  from  Say's  genus,  as  properly  restricted,  by 
their  regular  oval,  elliptical,  or  subglobose  form,  concave  or  less  protuberant 
base,  and  much  narrower  and  more  elongated  pseudo>ambulacral  areas,  which 
extend  the  entire  length  of  the  body,  so  as  to  give  it  more  the  appearance  of 
an  £chinoid.  They  likewise  present  differences  in  the  arrangement  of  the 
ovarian  ?  openings  of  the  summit,  which  are  more  intimately  connected 
with  the  interradial  pieces,  being  sometimes  excavated,  one  into  each  lateral 
margin  of  these   pieces  (^G,  Sayi);  or   in  other  instances   piercing  directly 
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through  them,  so  that  each  pair  appears  externally,  as  a  single  opening  (&.  melo 
tnd  G,  Norwoodi)f  though  they  divide  into  two  distinct  canals  before  passing 
entirely  through  the  plates.*  The  typical  forms  of  this  genus  also  have  the 
interradial  pieces  proportionally  much  larger  than  in  the  true  Pentremites, 
though  this  is  not  a  constant  character. 

In  the  possession  of  numerous,  extremely  slender,  thread-like,  simple  arms, 
arranged  along  the  pseudo-ambulacral  areas,  this  type  also  agrees  (as  might 
have  been  inferred  from  analogy)  with  the  true  Pentremites,  as  we  know  from 
the  examination  of  a  beautiful  specimen  belonging  to  Mr.  Wachsmuth.  This 
specimen  seems  to  be  related  to  G.  Nbrwoodi,  as  near  as  can  be  determined, 
and  shows  at  least  thirty  (there  are  probably  more)  of  these  delicate,  simple 
arms,  arising  from  each  pseudo-ambulacral  area,  and  extending  up  so  that  the 
lower  ones  must  be  quite  twice  as  long  as  the  body.  They  are  all  composed  of 
equal  joints,  about  as  long  as  wide.  So  far  as  we  know,  this  is  the  only  exam- 
ple of  a  specimen  of  this  type  showing  the  arms,  yet  found. 

This  group  is  even  more  nearly  similar  in  general  appearance,  to  Nucleocrintu, 
Conrad =(^/«acriVii£«,  Roemcr),  from  which  it  differs  in  important  points  of 
structure.  For  instance,  in  Nucleocrimts,  we  find  the  area  between  two  of  the 
pseudo-ambulacra  on  the  anal  side  wider,  and  often  more  prominent  above 
than  the  other  interambulacral  spaces,  and  occupied  by  three  large,  elongated 
pieces,  the  middle  one  of  which,  the  anal  piece,  is  lanceolate  in  form,  and  with 
the  two  interradials  fills  all  the  large  anal  area  down  to  the  base.  On  compar- 
ing this  structure  with  GranotocrinuSf  the  latter  is  found  to  differ  in  having  no 
such  three  elongated  pieces  on  the  anal  side ;  but  only  a  single  anal  piece  differ- 
ing little  from  the  pterradials.  So  marked  a  difference  as  this,  in  the  structure 
of  such  simple  types,  is  of  course  incompatable  with  generic  identity. 

As  now  understood,  this  genus  includes  species  differing  materially  in  the 
comparative  size  of  the  interradial  pieces,  the  typical  species  having  those 
pieces  very  large ;  while  in  another  section  of  the  genus,  represented  by  such 
forms  as  G,  mdo  and  G.  Nbrwoodi,  they  are  as  small  as  in  Pentremites,  There 
are  so  many  gradations  in  this  character,  however,  that  it  does  not  seem  to  be 
possible  to  make  it  a  means  of  separating  the  species  into  two  well  defined  sec- 
tions. 

This  genus  is,  so  far  as  known,  confined  to  the  Subcarboniferous  series. 

*Iii  worn  or  weathered  specimens  of  O.  melo  and  O.  Norwoodi,  these  little  interra- 
dial pieces,  have  been  so  much  eroded  as  to  expose  each  pair  of  these  openings  entire- 
ly distinct,  when  they  were  really  united  and  appeared  as  a  single  opening  externally, 
before  wearing. 
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Gkanatocrinus  cornutus  (sp.),  M.  and  W. 

PI.  20,  fig,  1. 

Ptntremites  comutui^  MuK  and  Worthen,  October,  1860.    Proceedings  Acad.  Nat.  Sci., 
Philad.,  p.  141. 

Granatocrinus  eomutusy  Shumabd,  Oct.,  1865.     Cat.  Palaeozoic  Fossils,  part  1,  p.  375. 

Body  under  medium  size,  subglobose,  broader  than  high,  the 
widest  part  being  at  the  middle ;  upper  and  lower  extremities 
truncated.  Base  deeply  concave;  basal  pieces  entirely  within 
the  concavity  of  the  under  side.  Radial  pieces  long,  or  extend- 
ing from  the  base  of  the  body  to  near  the  summit ;  narrow, 
somewhat  contracted  above  and  below,  and  divided  by  the 
pseudo-ambulacral  areas  nearly  four-fifths  their  entire  length ; 
all  very  thick,  and  rising  into  prominent  carinaB  on  each  side 
of  the  pseudo-ambulacral  fields.  Interradial  pieces  small  for  a 
species  of  this  group,  and  each  projecting  out  in  the  form  of  a 
very  prominent,  compressed,  horn-like  process.  Pseudo-ambu- 
lacral areas  very  narrow  or  lance7linear,  and  deeply  impressed 
between  the  very  prominent,  carinated  forks  of  the  radial 
plates.  (Summit  unknown.)  Height,  0.45  inch;  breadth,  0.54 
inch;  greatest  breadth  of  radial  pieces,  0.20  inch;  breadth  of 
pseudo-ambulacral  areas,  0.04  inch. 

This  species  will  be  readily  distinguished  from  all  the  others  of  this  group, 
yet  known,  by  its  prominent,  horn-like  interradial  pieces  and  its  strongly  cari- 
nated radial  plates.  These  carinas  arc  so  prominent  and  regular,  as  to  give  the 
whole  body  the  appearance  of  being  divided  into  ten  sharply  angular  ridges  or 
lobes,  extending  from  near  the  summit  to  the  base — the  intervening  depressions 
at  the  sutured,  and  those  containing  the  pseudo-ambulacral  areas,  being  about 
equal. 

Locality  and 'position :  Near  Mt.  Sterling,  Brown  county,  Illinois;  St.  Louis 
division  of  Lower  Carboniferous  scries. 
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ASTEROIDEA. 

Genus  SCHCENASTER,  M.  and  W. 

(<r;|ro{voc,  a  ropc;  atmripy  a  star.) 

Synon, — Schcenatter  (subgenus  Palatterina)^  Meek  and  Worthen,  Oct.|  1860.    Proceed. 
Acad.  Nat.  Soi.,  Philad.,  p.  449. 

Animal  consisting  of  a  flattened  pentagonal  disc,  with  the 
angles  more  or  less  produced  in  the  form  of  rays  or  arms,  and 
the  margins  between  the  rays  concave  in  outline,  and  fringed 
with  short,  flattened,  spine-like  appendages,  which  are  also  con- 
tinued part  of  the  way  out  along  the  Idteral  margins  of  the  rays. 
Upper  side  of  rays  composed  of  a  number  of  alternating  solid 
plates,  with  the  dorsal  pores  passing  between  them,  while  the 
angles  between  the  rays  are  filled  with  similar  plates,  forming 
the  upper  side  of  the  disc.  Under  side  of  disc  composed  of 
numerous  small  plates,  very  distinctly  imbricating  inwards 
and  laterally  towards  the  ambulacra.  Ambulacral  furrows  (in 
the  typical  species)  wide,  deep,  with  on  each  side,  a  single  row 
of  comparatively  stout,  squarish  or  oblong  adambulacral  pieces, 
having  an  obliquely-outward,  imbricating  arrangement,  so  as 
to  present  somewhat  the  appearance  of  a  twisted  cord,  as  seen 
from  below ;  farther  out,  these  become  the  marginal  pieces  of 
the  free  rays.  There  is,  however,  no  regular  row  of  marginal 
pieces  to  the  disc  between  the  rays.  Oral  pieces  ten,  anchy- 
losed?  in  pairs,  so  as  to  look  like  five  pieces  merely  emarginate 
at  the  outer  and  inner  ends.     (Other  characters  unknown.) 

Of  course  it  is  not  possible  to  give  a  systematic  diagnos'is  of  a  genus  like  this, 
of  which  only  imperfect  fossil  species  are  known.  All  that  can  be  done,  in 
cases  of  this  kind,  is  to  give  such  of  the  more  prominent  characters  as  happen 
to  be  visible  in  the  particular  specimens  accessible ;  while  we  cannot  always  be 
sure,  until  better  specimens  arc  obtained,  and  other  species  known,  whether 
some  of  the  characters  given  may  not  be  merely  specific,  or  in  other  cases  of 
more  than  generic  importance.  At  the  same  time,  we  have  to  regret  our  ina- 
bility to  give  any  information  in  regard  to  some  of  the  more  delicate  parts  that 
would  be  the  first  to  claim  the  attention  of  the  zoologbt  in  describing  existing 
star-fishes. 
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In  first  publishing  a  description  of  the  beautiful  species  forming  the  type  of 
this  genus,  we  referred  it  provisionally  to  McCoy's  genus  Pahsterina,  under 
the  subgeneric  name  Schcenaster.  Later  comparisons,  howeyer,  have  satisfied 
us  that  it  cannot  properly  be  retained  in  that  genus;  and  as  it  seems  to  present 
equally  important  differences  from  all  the  other  established  genera  known  to 
us,  we  now  propose  to  separate  it  as  a  distinct  genus,  under  the  name  Schoe- 
ncLster.  It  is  probably  most  nearly  allied  to  the  Silurian  genus,  Palcuterina^ 
but  differs  in  the  peculiar  oblique,  outward,  imbricating  character  of  its  row  of 
plates  on  each  side  of  the  ambulacral  furrows,  and  the  diatinct  inward  imbrica- 
ting character  of  the  minute,  scale-like  plates  coTering  the  under  side  of  the 
disc.  There  are  likewise  differences  in  the  arrangements  of  the  plates  and 
pores  of  the  dorsal  side  of  the  free  arms,  as  seen  in  our  fig.  7  b,  pi.  19. 

As  the  disc  is  not  seen  in  tl^  specimen  from  which  fig.  7d,  of  the  plate  just 
alluded  to,  was  drawn,  it  presents  so  different  an  appearance  from  fig.  7a  of  the 
same  plate,  shoVing  the  upper  side  of  the  fossil,  that,  looking  at  these  figures 
alone,  doubts  might  arise  whether  or  not  they  belong  to  the  same  type.  An 
examination, 'however,  of  the  upper  side  of  the  same  specimen  from  which  7d 
was  drawn,  as  well  as  of  other  fragments,  show  them  to  be  the  same.  A  frag- 
ment of  the  same  specimen  from  which  fig.  7d  was  drawn  also  shows  portions 
of  the  under  side  of  the  disc. 

Another  species,  apparently  of  this  genus,  from  the  Burlington  limestone, 
with  much  narrower  ambulacral  furrows,*  shows  numerous  little  short,  flattened, 
spine-like  appendages  protruding  from  these  furrows,  with  an  outward  imbri- 
cating arrangement  or  inclination  towards  the  extremities  of  the  rays.  There 
may  have  been  other  little  spines  over  the  outer  surface,  in  addition  to  those 
fringing  the  margins  of  the  disc,  though  the  specimens  retain  no  traces  of  them. 

SCH(ENAST£R  PIMBRIATUS,  M.  and  W. 

PI.  19,  Fig.  Yfl,  lb,  1c,  Id, 

Palasterina  {Schcsncuter)  fimhriata,  Mkbk  and  Worthkn,  Oct.,  1860.     Preceed.  Acad. 
Nat.  Sci.,  Philad.,  p.  449. 

Body  regularly  pentagonal  star-shaped,  with  the  rays  pro- 
duced into  rather  acutely  pointed  arms,  which  are  convex 

*  We  should  explain  here,  that  the  ambulacral  furrow  of  the  enlarged  raj,  repre- 
sented  bj  fig.  7  c  of  plate  19,  is  proportionallj  too  broad,  in  consequence  of  the  acci- 
dental flattening  of  the  specimen,  and  in  part  to  the  adambulacral  pieces  being 
represented  proportionallj  too  small.  These  furrows  are  more  nearlj  natural  in  fig.  7<f, 
but  even  in  that  specimen  thej  are  proportionallj  Wider  than  in  undistorted  examples. 
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above,  and  about  equal  in  length  to  the  diameter  of  the  disc. 
Plates  of  the  upper  side  of  the  arms  and  disc,  convex,  or  even 
tumid;  near  the  disc  those  of  the  rays  hexagonal,  heptagonal, 
or  irregular  in  form,  alternating,  and  consisting  of  about  five 
or  six  longitudinal  rows,  with  a  few  much  smaller  intermediate 
pieces.  Farther  out  the  rays,  they  gradually  pass  into  two 
mesial  ranges  of  oblong,  alternating  pieces,  with  their  longer 
diameter  parallel  to  that  of  the  rays ;  while  on  each  side  of 
these,  minute  irregular  pieces  fill  the  space  between  them  and 
the  marginal  pieces.  Towards  the  extremities  of  the  rays, 
these  little  intermediate  pieces  diminish  in  size,  and  at  last 
become  obsolete,  leaving  only  the  two  middle  and  outer,  or 
adambulacral  rows.  Ambulacral  furrows,  in  apparently  undis- 
torted  specimens,  deep,  and  nearly  or  quite  twice  as  wide  as 
the  row  of  pieces  on  either  side ;  adambulacral  pieces  rather 
thick  and  strong,  and  liable  to  present  considerable  differences 
in  their  obliquity  and  breadth  of  surface  exposed,  in  conse- 
quence of  the  compression  or  distortion  of  the  specimen.  Plates 
of  the  under  side  of  the  disc,  very  much  smaller  than  the  adam- 
bulacral, closely  crowded  together,  and  owing  to  their  imbrica- 
ting arrangement,  presenting  much  the  appearance  of  the  scales 
of  a  fish;  immediately  on  each  side  of  the  rays,  they  imbricate 
towards  the  latter,  but  near  the  middle  of  the  space  between 
any  two  ambulacra,  the  imbrication  is  inwards  towards  the 
mouth,  so  that  in  tracing  the  rows  parallel  to  their  longer 
diameter,  across-  between  the  rays,  they  are  found  to  describe 
a  nearly  semicircular  curve,  with  a  slight  angularity  near  the 
middle. 

Near  the  extremities  of  the  rays,  the  dorsal  pores  are  seen 
to  pass  between  the  ends  of  the  two  mesial  ranges  of  oblong 
pieces,  but  farther  in  towards  the  disc,  they  are  more  irregu- 
larly distributed.  Our  enlarged  figure  7  6,  pi.  19,  represents 
these  pores  and  the  dorsal  plates,  as  seen  in  one  of  the  rays, 
with  the  convex  outer  portion  of  the  plates  ground  away,  in 
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which  condition  the  pores  probably  appear  larger  than  natural. 
In  specimens  with  the  tumid  portion  of  these  plates  unremoved, 
the  pores  are  not  readily  seen,  and  the  whole  dorsal  side  then 
seems  to  be  made  up  of  solid,  close-fitting  pieces.  Greatest 
diameter  across  between  the  extremities  of  the  opposite  rays, 
about  2.37  inches;  diameter  of  disc,  1  inch;  breadth  of  ambu- 
lacral  furrows,  about  0.10  inch;  length  of  little  flattened  mar- 
ginal spines,  near  0.08  inch. 

Locality  and  position:  St.  Clair  county,  lUiEoia;  in  the  St.  Louis  divbioa 
of  the  Subcarboniferous  series. 

MOLLUSOA. 

BRAOHIOPODA. 

Genus  PRODUCTUS,  Sowerby,  1814. 

(Min.  Conch.,  tab.  68.) 

Productus  scitulus,  M.  and  W. 

PL  20,  figs.  5  a,  56,  5e,  5(/. 

Produettu  seiiulusj  Miek  and  Worthkn,  October,  1860.    Proceedings  Acad.  Nat.  Sci., 
PhUad.,  p.  451. 

Shell  small,  gibbous,  wider  than  long,  measuring  from  the 
hinge  to  the  anterior  curve;  hinge  line  rather  more  than 
equaling  the  breadth  of  the  central  part  of  the  valves  j  ante- 
rior side  rounded,  or  sometimes  a  little  flattened  along  the  mid- 
dle; sides  rounding  to  the  front,  and  straight  or  somewhat 
contracted  near  the  ears.  Ventral  valve  very  gibbous,  and 
rather  strongly  arched,  moderately  produced  in  front,  and  pre- 
senting but  slight  indications  of  a  mesial  sinus;  ears  triangu- 
lar, convex,  or  somewhat  vaulted,  sloping  up  to  the  convex 
visceral  Tegion,  but  separated  frOm  the  swell  of  the  umbo  by  a 
rounded  depression;  umbo  convex,  incurved,  so  as  to  bring  its 
apex  apparently  a  little  beyond  the  hinge  line ;  surface  marked 
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by  numerous  fine^  regular,  radiating  sinvdy*  about  seven  or 
eight  of  which  may  be  counted  in  the  space  of  one-tenth  of  an 
inch;  crossing  these,  there  are,  in  the  visceral  region,  a  few 
obscure  traces  of  concentric  wrinkles.  A  few  scattering  bases 
of  spines  are  also  sometimes  seen  on  the  ears  and  anterior 
slope  (in  casts) .  On  some  specimens,  two  or  three  of  the  strise 
on  the  anterior  slope  of  the  ventral  valve  become  more  promi- 
nent and  larger  than  the  others.  Dorsal  valve  unknown. 
Length,  from  beak  to  anterior  slope,  0.36  inch;  do.,  from  the 
beak  over  the  curve  of  the  valve,  to  the  anterior  margin,  0.45 
inch;  breadth  at  the  hinge,  about  0.45  inch. 

The  extremely  fine  strise,  and  produced  anterior  margin  of  this  shell,  will  at 
once  distinguish  it  from  any  other  species  of  its  size  and  general  outline,  known 
to  us  in  our  rocks. 

Locality  and  position :  Alton,  Illinois ;  St.  Louis  limestone  of  Lower  Car- 
boniferous series. 


LAMELLIBRANOHIATA. 

GENtJS  MYALINA,  de  Koninck,  1844. 

(An.  Fobs.  Carb.  Belg.,  p.  125.) 

Mtalina  concentrica,  M.  and  W. 

PI.  19,  fig.  3a,  3  6,  3  c. 

Myalina  concentrica^  Meek  and  Worthen,  Oct.,  1860.  Proceed.  Acad.  Nat.  Sci.,  Phila- 
delphia, p.  456. 

Shell  small,  thin,  compressed,  subquadrate,  somewhat  higher 
than  wide,  not  very  oblique;  hinge  straight,  less  than  the 
greatest  breadth  of  the  valves  below;  anterior  side  a  little 
sinuous,  ranging  at  an  angle  of  about  85°  from  the  hinge ;  pos- 
terior side  compressed,  its  margin  nearly  straight  and  parallel 
with  the  front  above,  and  rounding  into  the  base  below ;  basal 

^  Not  represented  fine  and  distinct  enough  in  the  engravings. 
36  Sir.  us  ism. 
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margin  regularly  rounded,  anterior  edges  of  the  two  valves 
rather  abruptly  inflected  towards  each  other,  from  the  suban- 
gular,  umbonal  slopes;  beak  of  left  valve  pointed,  curving 
obliquely  forward  and  inward.  Surface  marked  by  slender, 
rather  obscure,  regularly  arranged,  concentric  lines,  separated 
by  smooth  spaces  some  eight  or  ten  times  as  wide  as  the  lines. 
Height,  0.75  inch;  breadth,  0.59  inch;  convexity  (of  a  left 
valve),  about  0.21  inch. 

The  only  specimens  of  this  species  jet  discovered,  so  far  as  we  have  seen, 
are  left  valves,  which  are  rather  distinctly  compressed  for  a  species  of  this 
genus.  Its  small  size,  compressed  form,  and  comparatively  smooth  surface, 
will  serve  to  distinguish  it  from  all  the  other  species  with  which  we  are 
acquainted. 

Locality  and  position :  Spergen  Hill,  near  Salem,  Indiana;  from  the  horizon 
of  the  St.  Louis  group  of  the  Lower  Carboniferous  series. 

Genus  YOLDIA,  MoUer,  1842. 

(Kroyer's  Nat.  Tid.,  iv,  p.  94.) 

YoLDiA?  LEViSTRiATA,  M.  and  W. 

PI.  20,  fig.  7  a,  7  6. 

Leda  (Yoldiaf)  levittriata^  Meek  and  Wobthen,  Oct ,  1860.    Proceed.  Acad.  Nat.  Sci. 
Philad.,  p.  457. 

Shell  rather  under  medium  size,  transversely  subovate,  mod- 
erately convex  in  the  central  aiid  anterior  regions ;  base  form- 
ing a  brQad,  semiovate  curve,  the  most  prominent  part  being  a 
little  in  advance  of  the  middle;  anterior  side  rounded;  poste- 
rior side  compressed,  narrower  than  the  other,  and  narrowly 
rounded  at  the  extremity,  which  appears  to  be  slightly  gaping; 
beaks  depressed  and  located  centrally,  or  a  little  behind  the 
middle ;  dorsal  outline  declining  slightly  and  somewhat  con- 
cave behind  the  beaks,  a  little  convex  in  front ;  surface  appa- 
rently smooth,  but  showing  under  a  good  lens  extremely  fine, 
regular,    closely    arranged,    concentric    striaB.      (Hinge   and 
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interior  unknown.)     Length,  about  0.60  inch;  height,  0.20 
inch;  convexity,  0.14  inch. 

This  shell  is  apparently  so  very  closely  allied  to  L.  suhscitulay  of  Meek  and 
Iluyden  (^Tram.  Albany  Inst.,  t^oL  4 — March  2,  1858),  from  Kansas,  that  we 
would  scarcely  have  ventured  to  regard  it  as  a  new  species,  were  it  not  for  the 
widely  different  geological  positions  occupied  by  the  two  shells.  The  Kansas 
species,  however,  is  a  little  more  convex,  while  its  dorsal  slope  behind  the  beaks 
is  rather  more  concave  in  outline.  It  would  probably  also  present  other  differ- 
ences if  we  had  specimens  showing  the  surface  markings.  As  the  pallial  line 
has  not  been  seen  in  either  of  these  species,  it  is  only  provisionally  that  they 
have  been  referred  to  the  genus  Yoldia. 

Localitt/  and  position  :  Waterloo,  Monroe  county,  Illinois  ;  upper  part  of  St. 
Louis  group  of  the  Lower  Carboniferous  series. 

Gexus  Nuculana,  Link,  1807. 

(Rost.  Samml.,  iii,  p.  155.) 

Nuculana?  curta,  M.  and  W. 

PI.  20,  fig.  6  a,  6  6. 
Leda  curia,  Meek  and  Wortuen,  June,  1861.   Proceed.  Acad.  Nat.  Sci.,  Philad.,  p.  144. 

Shell  small,  ovate,  rather  gibbous  in  the  central  and  umbo- 
nal  regions ;  anterior  side  abruptly  rounded,  the  most  promi- 
nent point  being  at  the  middle;  base  semiovate,  more  promi- 
nent in  the  antero-ventral  region  than  behind;  posterior  side 
abruptly  contracted,  so  as  to  bqcome  subangular  at  the.extrem- 
ity ;  beaks  elevated,  incurved  and  nearly  central ;  dorsal  out- 
line declining  rather  rapidly  from  the  beaks,  the  anterior  slope 
being  convex,  and  the  posterior  slightly  concave;  posterior 
umbonal  slope  prominently  rounded,  or  subangular  from  the 
beaks  to  the  narrow  anal  extremity.  Surface  ornamented  by 
very  regular,  closely  arranged,  concentric  stria),  about  ten  of 
which  may  be  counted  in  0.05  of  an  inch.  (Hinge  and  inte- 
rior unknown.)  Length,  0.32  inch;  height,  0.21  inch;  con- 
vexity, about  0.19  inch: 
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This  species  will  be  distinguished,  at  a  glance,  from  the  last,  by  its  much 
shorter  and  more  gibbous  form,  and  coarser  concentric  striae,  as  well  as  bj  its 
angular,  posterior,  umbonal  slopes.  As  we  know  nothing  of  its  hinge  or  inte- 
rior, it  is  only  placed  provisionally  in  this  genus. 

Locality  and  position :  Same  as  last. 


GASTEROPODA. 

Genus  DENTALIUM,  Linnaeus,  1758. 

(Syst.  Nat.  Ed.,  10,  p.  785.) 

Dentalium  venustum,  M.  and  W. 

PI.  19,  fig.  8. 

Dentalium  venustum^  Meek  and  Worthen,  Jane,  1861.     Proceed.  Acad.  Nat.  Sci.,  Phil- 
adelphia, p.  145. 

Shell  very  slender  and  slightly  tapering,  nearly  straight, 
rather  thin;  section  circular;  surface  smooth.  Length,  0.80 
inch ;  diameter  of  larger  end,  0.09  inch;  do.,  at  smaller  end, 
0.03  inch. 

It  is  probable  that  where  the  surface  of  this  shell  is  well  presenred  very  fine 
strisd  of  growth  could  be  seen  by  the  aid  of  a  lens,  but  in  all  of  those  we  haye 
examined,  no  traces  of  surface  markings  of  any  kind  are  visible.  It  seems  to 
be  allied  to  D.  antiquum^  of  Goldfuss  (a  Devonian  species),  but  is  proportion- 
ally thinner,  and  has  a  smoother  surface.  From  D.  priscnm,  of  Munster,  it 
differs  in  being  much  more  slender,  and  more  gradually  tapering. 

We  have  before  us  a  few  fragments  of  apparently  the  same  species,  bat  of 
larger  size,  from  Spergen  Hill,  Indiana,  where  they  were  found  associated  with 
the  small  fossils  described  by  Prof.  Hall,  from  that  locality. 

Prof  Hall  has  described,  in  the  Iowa  Report,  p.  666,  a  larger,  more  robust, 
and  more  curved  species,  from  Warsaw,  Illinois,  under  the  name  of  D.  prima- 
rtwm,  and  gives  the  Warsaw  limestone  as  its  geological  position.  This,  however, 
is  an  error,  the  specimen  described  by  him  belongs  to  one  of  us  (A.  H. 
W.),  and  is  from  the  Keokuk  group,  at  Warsaw. 

Locality  and  position :  Same  as  preceding. 
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Gentjs  STRAPAROLLUS,  Montfort,  1810.     (See  page  158.) 

Straparollus  similis,  M.  and  W. 

PI.  19,  fig.  4a,  4b, 

Strapar0llu8  similis  J  ICebx  and  Worthen,  June,  1861.  -Proceedings  Acad.  Nat.  Sci., 
Philad.,  p.  145. 

Shell  very  small,  subdiscoidal ;  spire  much  depressed ;  volu- 
tions four  and  a  half  to  five,  increasing  rather  gradually  in  size, 
horizontally  flattened  above  from  the  suture  to  a  moderately 
distinct  revolving  angle  near  the  middle  of  the  upper  side, 
thence  a  little  compressed  on  the  upper  outer  slope,  and  rather 
narrowly  rounded  over  the  periphery;  under  side  of  last  turn 
rounded  excepting  in  the  middle,  where  there  is  an  obtuse,  but 
well  defined  revolving  angle;  umbilicus  (measuring  across  from 
its  marginal  angle  on  the  middle  of  the  body  whorl)  once  and 
a  half  the  breadth  of  the  last  turn  at  the  aperture,  deep,  and 
showing  the  inner  side  of  all  the  whorls  of  the  spire ;  suture 
well  defined ;  aperture  subcircular,  or  a  little  modified  by  the 
succeeding  turn  and  the  flattening  on  the  upper  side  of  the 
whorls ;  lip  not  oblique ;  surface  marked  by  rather  obscure 
lines  of  growth.  Height  of  a  medium  sized  specimen,  0.18  inch ; 
breadth,  0.31  inch ;  diameter  of  aperture,  0.08  inch. 

This  delicate  little  shell  seems  to  be  almost  an  exact  miniatare  of  our  S. 
planodormtHx,  excepting  that  its  spire  is  a  little  more  elevated,  its  periphery 
slightly  less  regularly  rouuded,  and  its  umbilicus  somewhat  smaller.  It  appears 
to  stand  as  it  were  intermediate  between  that  species  and  our  S.  nmhilicatns, 
being  more  elevated  than  the  first  and  less  than  the  last.  It  is  certainly  not 
the  young  of  either  of  these  forma,  however,  since  the  largest  of  our  specimens 
never  attain  more  than  one  tenth  the  size  of  these  shells,  and  yet  have  the  same 
number  of  whorls. 

We  have  before  us  specimens  of  a  very  closely  allied  form  from  Spurgen  Ilill, 
Indiana,  which  agree  exactly  in  size  and  form,  excepting  that  the  angles  of  the 
whorls  are  less  distinct,  and  the  flattening  of  the  upper  side  of  the  whorls  is  not 
quite  so  broad.  These,  we  think,  probably  belong  to  the  species  under  consid- 
eration, as  they  differ  from  any  of  those  described  by  Professor  Hall  from  that 
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locality,  resembling  them  in  other  respects,  in  having  a  smaller  umbilicus,  more 
rapidly  enlarging  whorls,  and  a  more  elevated  spire. 

Locality  and  position:  Same  as  preceding. 

Straparollus  simius,  var.  planus. 

PI.  19,  fig.  5  a,  5  ft,  5  c. 

Slraparollut  similUj  var.  planus,  Meek  and  Worthbk,  Jane,  1861.     Proceed.  Acad. 
Nat.  Sci.,  Philad.,  p.  146. 

This  form  differs  from  the  last  in  having  its  spire  completely  flattened  so  as 
to  be  upon  a  level  with  the  last  turn,  and  in  having  a  slightly  larger  umbilicus; 
while  the  angle  on  the  under  side  of  the  body  whorl  is  a  little  farther  out  from 
the  umbilical  side.  Tlie  flattened  space  on  the  upper  side  of  its  whorls  also 
differs  in  sloping  inwards  instead  of  being  horizontal,  and  its  suture  seems  to 
be  more  distinct.  Notwithstanding  these  differences,  these  forms  agree  so  very 
nearly  in  size  and  other  respects,  that  we  do  not  feel  quite  warranted  in  re- 
garding them  as  distinct  species.  Should  it  be  thought  necessary,  however,  to 
separate  them  specifically,  the  form  under  consideration  can  take  as  a  specific 
name  that  by  which  we  have  designated  it  as  a  variety. 

It  is  an  interesting  fact  that  these  two  forms  present  exact  miniature  repre- 
sentations, of  the  two  varieties  of  S.  pentangulatus,  Sowerby  (sp.).  The  fact, 
however,  that  the  shells  under  consideration  show  all  the  appearances  of  mature 
growth,  and  never  attain  more  than  one-twentieth  the  size  of  S.  pentangulatus^ 
while  they  have  only  two  or  three  whorls  less,  is,  we  think,  sufficient  reason 
for  regarding  them  as  distinct. 

Locality  and  position :  Same  as  preceding. 


CEPHALOPODA. 

Genus  ORTHOCERAS,  Auct. 
Orthoceras  expansum,  M.  and  W- 

PI.  20,  fig.  8  fl,  8  6,  8  c. 

Orthoceras  expansunij  Heek  and  Worthen,  Oct.,  1860.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  468. 

Shell  having  the  form  of  a  moderately  compressed,  rapidly 
tapering  cone ;  section  subcircular,  near  the  smaller  end,  but 
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more  oval  towards  the  larger  extremity.  Septa  concave,  and 
separated  near  the  smaller  end  by  spaces  between  one-fourth 
and  one-fifth  their  own  greater  diameter ;  the  intervals  increas- 
ing somewhat,  but  not  near  in  proportion  to  the  expansion  of 
the  shell,  above.  Siphuncle  subcentral,  small  where  it  passes 
through  the  septa,  but  swelling  out  into  globular  cavities  be- 
tween. Surface  apparently  smooth.  Length  of  a  specimen 
imperfect  at  both  extremities,  and  entirely  septate,  4.30  inches; 
greater  diameter  at  the  larger  end,  apparently  not  less  than 
3.20  inches ;  do.  at  smaller  end,  0.80.  Our  specimen  being 
somewhat  distorted,  the  measurement  at  the  larger  end  cannot 
be  given  definitely. 

This  species  seems  to  be  related  to  0.  dUatatum^  deKoniuck  (^An,  Foss.^p, 
515,  pi.  45,///.  8  a,  8/>,  8  c),  but  differs  in  presenting  an  oval,  instead  of  a 
circular  section,  excepting  near  tke  smaller  extremity ;  its  siphuncle  is  also 
more  nearly  central  than  is  represented  in  de  Koninck's  figure  8a  and  86,  pi. 
45,  and  differs  in  its  peculiarity  of  expanding  into  globular  cavities  between  the 
septa,  as  in  the  group  Actinoceras.  It  seems  likewise  to  differ  in  its  surface 
markings,  being  nearly  smooth ;  this,  however,  may  be  due,  at  least  in  part,  to 
the  exfoliation  of  the  outer  layers  of  the  shell. 

Locidity  and  position :  McDonough  county,  Illinois.  As  the  specimen  was 
found  loose,  its  exact  geological  position  is  unknown,  but  it  most  probably  came 
from  the  St.  Louis  group. 
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RADIATA. 

EOHINODERMATA. 

CRINOIDEA. 
Genus  PTEROTOCRINUS,  Lyon  and  Casseday. 

AateroerinuSf  Lyon,  1857.     Geol.  Report  Ky.,  vol.  iii,  p.  472  ;  (not  Munster,  1831). 
PterotoeriniUj  Lyon  and  Ga8»bday,  Jan.,  1859.  Am.  Jour.  Sci.  and  Arts,  Yol.  xux,  p.  68. 

Generic  formula. — 

Basal  plates,  2. 

Radials,  1  or  2-f-5;  the  second  minute  or  sometimes  wanting. 

Secondary  radials,  1  +  ^^)  small,  and  easily  confounded  with  the  brachial 

pieces. 
Anal  pieces,  1,  known. 

Interradials,  4  ]  small  probably,  sometimes  wanting  . 
Arms,  20.  • 

Interbrachial  appendages,  5  ,*  very  large. 

Body,  below  the  arms,  broad  and  short ;  truncated,  concave, 
and  often  rounded  below.  Base  depressed  or  discoid.  First 
radial  pieces  much  larger  than  the  second ;  two  of  them  rest- 
ing upon  each  of  the  two  basal  pieces,  and  the  fifth  occupying 
a  more  or  less  defined  notch  at  the  anterior  end  of  the  suture 
between  the  basal  pieces,  so  as  to  rest  partly  upon  each  of  the 
latter.  Anal  piece  in  the  typical  species,  small,  but  in  others 
larger,  or  nearly  or  quite  equaling  the  first  radials,  between 
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two  of  which  it  is  placed  so  as  to  rest  upon  the  basal  pieces  in 
a  notch  at  the  posterior  end  of  the  suture  separating  the  latter. 
Second  radials  very  minute,  or  apparently  sometimes  obsolete ; 
when  present  occupying  a  small  depression  at  the  middle 
of  the  upper  side  of  the  first  radial  pieces.  Secondary  radial 
pieces  small,  and  not  always  readily  distinguished  from  the 
first  brachial  pieces — ^resting  either  in  part  or  entirely  upon  the 
first  radials,  owing  to  the  minuteness  or  absence  of  the  second 
radial  pieces;  supporting  above,  the  brachial  pieces,  the  inner 
two  of  which,  however,  sometimes  rest  in  part  upon  the  small 
second  primary  radial,  and  the  outer  two,  in  part,  even  down 
upon  the  first  primary  radial.  Interradial  pieces  small  or 
wanting,  and  not,  when  present,  very  distinct  from  the  vault 
pieces ;  never  more  than  slightly  truncating  the  superior  lateral 
angles  of  the  first  primary  radials. 

Interbrachial  appendages  (wing  or  lobe  pieces  of  Lyon),  in 
the  typical  species  very  large,  and  a  rising  from  between  the 
inner  arm-bases;  sometimes  thin  and  knife-like,  and  in  other 
species  greatly  thickened  and  bipartite — often  nearly  equaling 
the  length  of  the  arms,  but  sometimes  shorter,  or  probably  in 
some  species  obsolete. 

Arms,  so  far  as  known,  four  to  each  ray,  and,  excepting  at 
their  immediate  bases,  composed  each  of  a  double  series  of  very 
short  alternating  pieces,  each  one  of  which  supports  a  tentacle; 
not  bifurcating  after  the  divisions  at  their  bases. 

Vault,  according  to  Mr.  Lyon,  composed  in  the  typical  spe- 
cies of  comparatively  few  pieces,  and  having  the  opening 
nearly  central.  In  other  species  apparently  falling  within  this 
genus,  the  opening  is  lateral.     Column  apparently  round. 

As  remarked  in  connection  with  the  description  of  that  genus,  on  page  167, 
this  type  is  related  most  nearly  to  Dicliocrinus^  though  it  differs  in  general 
form,  as  well  as  in  the  structure  and  arrangement  of  all  the  parts  ahove  the 
first  radials.  It  seems  to  include  species  constituting  two  sections  or  subgenera, 
the  first  or  typical  one  of  which  is  characterized  by  the  greatly  developed  inter- 
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axillary  appendages  (wings  of  Lyon  *),  and  a  central  or  subccntral  opening  of 
the  vault,  with  a  small  first  anal,  and  short  first  radial  pieces.  The  other  sec- 
tion consists  of  species  with  the  interaxillary  appendages  small  or  wanting,  the 
opening  of  the  summit  lateral,  and  the  first  anal  pieces  nearly  or  quite  as  large 
as  the  first  radials.  Of  the  latter  group,  Dichocrinw  camtgertms,  of  Shumard, 
is  an  example ;  it  will  probably  also  include  D.  texlobatus,  of  Shumard. 

It  will  be  observed  that  the  last  mentioned  section  bears  somewhat  similar 
relations  to  the  typical  species  of  this  genus,  that  Pleurocrinus,  of  Austin,  bears 
to  Platycrinus, 

All  the  species  of  this  group  known  to  us,  are  from  the  Chester  division  of 
the  Subcarboniferous  series,  or  near  that  horizon. 


Pterotocrinus  crassus,  M.  and  W. 

PI.  23,  fig.  2  a,  2  6. 

Dichocrintu  (Pterotocrinus)  crastut,  Meek  and  Worthin,  Sept.,  1860.     Proceed.  Acad. 
Nat.  Sci  ,  Philad.,  p.  382. 

Body  below  the  arms  basin-shaped,  more  than  twice  as  wide 
as  high;  widening  rapidly  upwards  from  the  base;  composed 
of  thick,  apparently  smooth  plates,  connected  by  linear  sutures. 
Base  comparatively  large,  about  four  times  as  wide  as  high,  dis- 
tinctly concave  below,  and  widening  upwards  from  its  round- 
ed lower  margin;  slightly  sinuous  at  the  extremities  of  the 
suture;  columnar  facet  round,  concave,  and  about  one-fourth 
as  wide  as  the  base.  First  radial  plates  broader  than  long,  a 
little  convex,  widening  regularly  upwards  from  the  base,  and 
concave  on  the  upper  side,  which  is  longer  than  either  of  the 
others;  four  of  them  subquadrangular,  with  the  lateral  angles 
slightly  truncated,  and  one  on  the  anterior  side,  subpentc^ 
gonal  in  consequence  of  having  a  fifth  obscure  angle  at  the 

*  Mr.  Lyoa  seems  to  think  these  appendages  were  articalated,  or  moTable,  so  as  to 
have  been  used  in  seizing  and  crashing  food.  In  this  view,  however,  we  cannot  con- 
cur. So  far  as  we  have  been  able  to  see,  these  appendages  appear  to  us  to  be  enor- 
mously developed  vault  pieces,  analogous  to  the  great  spines  seen  rising  from  the  rault 
of  Dorycrinut,  In  some  species  thej  were  directed  obliquely  outwards,  and  in  others 
they  were  more  erect,  but  we  cannot  believe  they  ivere  movable  like  the  arms. 
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middle  of  its  lower  margin.  Anal  plate  as  long,  and  three- 
fourths  as  wide,  as  the  first  radials,  contracted  a  little  above. 
Second  radials  very  small,  rudimentary,  or  possibly  some- 
times obsolete,  not  generally  very  readily  distinguished  from 
the  minute  secondary  radial  and  first  brachial  pieces;  sup- 
porting above,  the  brachial  pieces  of  the  two  inner  arms,  and 
on  their  short  outer  sloping  sides,  the  short  inner  sides  of  the 
two  minute  secondary  radial  pieces,  which,  however,  also  rest 
mainly  down  upon  the  first  radial  pieces,  and  support  the  two 
outer  arms  of  each  ray. 

First  two  or  three  arm  pieces  much  larger  than  the  others, 
closely  connected  laterally,  and  consisting  of  a  single  range  to 
each  arm.  Above  these  they  soon  pass  into  double  ranges  of 
small,  alternating  pieces,  which  are  three  or  four  times  as  wide 
as  long,  and  bear  on  their  inner  sides  a  double  series  of  ten- 
tacles. Arms  (of  which  there  are  four  to  each  ray,  or  twenty 
in  the  entire  series)  round  on  the  outer  side,  and  deeply  grooved 
within,  slightly  tapering,  apparently  rather  long  and  entirely 
simple.  Tentacles  slender,  very  closely  arranged,  and  com- 
posed of  joints  which  are  three  or  four  times  as  long  as  wide. 
Interbrachial  appendages  arising  from  the  middle  of  each  group 
of  arms,  thin  or  knife-like  on  their  outer  edges  above,  much 
thicker  below,  and  apparently  nearly  or  quite  as  long  as  the 
arms.  Height  of  body  to  summit  of  first  radials,  0.33  inch; 
breadth  of  do.  just  below  the  arms,  0.84  inch ;.  breadth  of 
base,  0.60  inch;  height  of  do.,  0.16  inch.  Breadth  of  arms, 
0.12  inch. 


FAL^EONTOLOGr  OF  HXIKOIS. 

7)c.  39.  This  species  seems  to  be  reUted  to  P. 

pyramitlaUt,  of  LyoD  and  Casaed&y  {Am. 
Jour.  Sci.,  td  «r ,  v<A.  29,  p.  69),  but  dif- 
fers in  the  proportions  of  tbe  calyx  below 
the  arms,  itj  height  and  breadth  beiog  u 
84  to  33,  while  in  P.  pyramidalii,  the 
same  meaaarements  are  given  as  80  to  18. 
Its  first  radial  plates  are  also  proportion- 
ally much  higher,  and  less  concaTe  above, 
judging  from  Messrs.  Lyon  and  Caaseday's 
rimu  er«««.-(K^  itM.)  deacription. 

lor^f  »di>U*bn<£i'j?°p1acai      Locality  and  ponlion  :  Hardin  connty, 
BiBuiiof  theanni.  lUinois,  Chester  gTOUp;  SabcarboniferonB. 


Ptebotocrinus  CHESTERENSIS,  M.  and  W. 

PI.  33,  Bg.  1  a,  1  i,  1  c. 

DUhoerittut  (Pttratoerinui)  ckuterenti;  Uiai  Bad  WoaraiH,   Sept.,   1860.     Proceed. 
Acad.  Nat.  Sci.,  Philad.,  p.  363. 

Body  below  the  arms  rather  small,  basm-ehaped,  or  more 
than  twice  as  wide  as  high,  widening  rapidly  upwards  from 
the  base,  the  sides  being  slightly  concave  in  outline;  composed 
of  moderately  thick,  apparently  smooth  plates,  which  are  con- 
nected by  linear  sutures.  Base  more  than  one-third  as  broad 
as  the  body,  about  three  times  as  wide  as  high,  truncated  and 
concave  below;  the  concavity  being  margined  by  an  angular 
rim ;  columnar  facet  small,  or  less  than  one-third  as  wide  as 
the  truncated  under  side  of  the  base.  First  radial  plates  about 
the  size  of  the  basal  pieces,  though  proportionally  higher,  twice 
as  wide  as  long,  and  widening  rather  rapidly  from  below;  four 
of  them  quadrangular  and  one  on  the  anterior  side  pent^onal; 
all  distinctly  concave  on  the  upper  side  (which  is  longer  than 
either  of  the  others),  abd  having  their  salient  upper  lateral 
angles  slightly  truncated  for  the  reception  of  small  interradial 
pieces.  Second  radial  pieces  minute  or  merely  rudimentary, 
triangular,  and  each  partly  supporting  on  its  sloping  upper 
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edges  two  larger  secondary  radial  pieces,  which  also  rest  with 
one  side  directly  upon  the  first  primary  radials.  Secondary 
radials  small,  irregularly  pentagonal,  and  bearing  upon  their 
upper  sloping  sides  the  first  brachial  pieces,  the  outer  two  of 
which  in  each  ray,  likewise  have  each  one  edge  reposing  upon 
the  lateral  superior  edge  of  the  first  primary  radial.  Anal 
piece  about  one-third  as  wide  as  each  first  radial ;  ovate  in  form, 
the  upper  extremity  being  very  narrow,  the  lateral  margins  con- 
vex, and  its  base  having  an  obtuse  angle  on  each  side,  and^one 
in  the  middle.  Arms  (of  which  there  are  four  to  each  ray,  or 
twenty  in  the  entire  series)  simple  from  their  origin,  all  rounded 
on  the  outaide,  deeply  grooved  within,  and  each  commencing 
with  a  single  series  of  large  pieces,  but  soon  passes  into  a  double 
alternating  series  of  small  pieces,  bearing  two  ranges  of  tentar 
cles.  Interradials  apparently  little  larger  than  the  first 
brachial  pieces,  and  probably  wanting  between  the  anal  piece 
and  the  first  radials  on  each  side.  (Interbrachial  appendages 
unknown.)  Height  from  base  to  summit  of  first  radials,  0.16 
inch;  breadth  at  the  top  of  first  radials,  0.40  inch;  breadth  of 
base,  0.24  inch;  height  of  ditto,  0.16  inch;  length  of  anal  piece, 
0.15  inch;  breadth  of  ditto,  0.09  inch. 

F  ig.  30.  The  smaller  size  and  more  graceful  form  of  ibis  species, 

together  with  its  mach  narrower,  angular  base,  will  at  once 
distinguish  it  from  the  last.  The  sides  of  its  body  below 
the  arms  also  differ  in  being  more  concave  in  outline,  while 
its  anal  piece  is  more  contracted  above  and  its  arms  more 
slender. 

It  is  probably  nearer  P.  pyrimidalis  of  Lyon  and  Casse- 
PteroUHTWMc}Mtert9i»u.  day,  but  differs  in  being  much  smaller,  and  in  having  the 
Diagmm  showing  the  margins  of  its  baso  angular  instead  of  obtusely  rounded, 
and^in^rwo^  of  the  ray^  It  likewise  differs  in  the  proportions  of  its  body  below  the 
mory'TAdinU.'Ve^condarj  arms,  the  height  and  breadth  being  as  16  to  40,  while  the 
iJiw  wm  pieJSS.**^**        Bame  measurements  of  P.  pyrimicialis  are  given  aa  18  to  80. 

Locality  and  pontion :  Same  as  last. 
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ECHINOIDEA. 

PEKISCHOECHINID^.    (See  page  225.) 

Genus  ARCH^OCIDAEIS,  McCoy. 

Synon. — Eehinoerinut^*  Aoabsiz,  1841.     Monogr.  Ech.,  ii,  Introd.,  p.  15;  McCoy,  1844, 
Garb.  Fobs.  Ireland,  p.  173. 
Arehmoeidariij  HcCoT,  1844.     lb. 
FaUtoddariif  Dkbob,  1846.     Gat.  Rais.,  p.  58. 

Spherical  or  depressed  spheroidal.  Ambulacra  compara- 
tively narrow  and  composed  of  two  ranges  of  small  pieces, 
with  two  pores  to  each  piece.  Inter-ambulacral  plates  large, 
thin,  and  each  provided  with  a  large,  perforated,  central  tuber- 
cle, surrounded  at  its  base  by  a  smooth  ring,  and  rounded  at  the 
extremity  for  the  articulation  of  the  primary  spines ;  surround- 
ing the  whole  is  a  more  or  less  complete  circle  of  marginal,  or 
submarginal,  smaller  tubercles,  for  the  articulation  of  the  sec- 
ondary spines.  Apical  disc  unknown.  Mouth  surrounded  ap- 
parently by  a  membrane,  covered  by  numerous  minute,  imbri- 
cating plates.  Jaws  strong,  trigonal,  with  a  distinct  mesial 
suture.  Primary  spines  large,  cylindrical,  compressed,  or 
angular,  and  generally  armed  with  small,  oblique,  lateral 
spine-like  projections;  surface  variously  ornamented  with  gran- 
ules and  fine  striaa. 

Thb  genus  is  nearly  allied  to  Eocidaris,  of  Desor  (^Si/nop.  Ech,,  1858,  p.  155), 
from  which,  according  to  him,  it  is  mainly  distinguished  by  the  presence  of 
the  ring  around  the  base  of  the  primary  tubercle  of  each  interambulacral  plate. 
From  Ferischodomusy  of  McCoy,  it  is  readily  distinguished  by  having  a  large 
central  tubercle  in  each  of  its  interambulacral  plates,  instead  of  only  on  those 
of  the  marginal  rows,  on  each  side  of  the  ambulacra. 

Prof.  Hall  has  described  a  very  remarkable  type  from  the  Burlington  group, 
under  the   name   Lepidechinus  (^Descr,  New    Sp.    Grtnoidea^   Prelim,   Notice^ 

*  The  name  Eehinocrinuty  which  has  priority  of  date  for  this  genus,  has  probablj 
not  been  adopted  by  Palaeontologists,  because  they  think  it  liable  to  mislead  the  stu- 
dent in  regard  to  the  affinities  of  these  fossils. 
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Albany,  p.  18),  wbicli  b  distinguisbed  by  haying  the  interambolacral  plates  all 
distinctly  imbricating  from  tbe  dorsal  side,  and  tbose  of  tbe  ambalacral  series 
imbricating  from  below  upwards.  He  places  it  as  a  subgenus  under  Archao- 
cidaris,  but  we  should  think  it  generically  distinct,  if  indeed  the  differences  are 
not  of  more  than  generic  importance.  He  says  the  ambulacral  and  the  inter- 
ambulacral  plates^  with  the  exception  of  their  singular  imbricating  character, 
are  arranged  as  in  Archseocidaris ;  but  by  an  oversight  he  omits,  both  in 
the  subgeneric  and  specific  descriptions,  to  mention  the  nature  of  the  tuber- 
cles of  the  interambulacral  plates.  Judging  from  some  imperfect  speci- 
mens we  have  seen,  however,  that  show  the  remarkable  imbricating  character 
of  the  plates  alluded  to,  and  which  doubtless  belong  to  Leindechinu$,  there 
were  apparently  no  primary  tubercles  on  any  of  the  interambulacral  plates 
of  the  under  side  of  the  fossil,  excepting  the  marginal  rows.  If  this  is 
so,  this  type  is  very  near  Perischodomtis  of  McCoy,  and  may  be  found  to  belong 
to  the  same  group.  It  is  true  the  imbricating  character  of  the  plates  is  not 
mentioned  in  the  description  of  the  fossil  described  by  Prof.  McCoy,  but 
owing  to  the  fact  that  only  a  single  very  imperfect  specimen  of  it  has,  we 
believe,  yet  been  found,  this  character  might  have  been  overlooked. 

We  have  not  seen  specimens  of  ArchseocidGris  showing  very  clearly  the 
number  of  rows  of  interambulacral  plates.  In  several  specimens  we  have  been 
able  to  count  four  rows,  but  as  these  specimens  did  not  show  the  middle  por- 
tions of  the  fossil,  it  is  highly  probably  there  were  several  additional  rows. 
Judging  from  analogy,  there  was  probably  always  an  odd  number  of  these 
plates.  As  in  other  types  of  the  suborder,  the  inner  interambulacral  plates 
are  hexagonal  in  form,  and  the  marginal  rows  pentagonal. 

According  to  Dcsor,  this  genus  is  peculiar  to  the  Carboniferous  system.  It 
occurs  in  both  the  upper  and  lower  divisions ;  and  in  the  eastern  parts  of  Kan- 
sas, it  is  found  in  beds  referred  by  Prof.  Swallow  to  the  Permian.  The  Euro- 
pean Permian  species  originally  placed  in  this  genus,  are  referred  by  M.  Desor 
to  his  genus  EocidarU, 


Arch^ocidaris  mucronata,  M.  and  W. 

PI.  23,  Fig.  3(1,  36,  3  e. 

Arehsfoeidarh  mucronata,  Meek  and  Worthen,  Sept.,  1860.     Proceedings  Acad.  Nat. 
Sci.,  Philad.,  p.  395. 

Primary  spines  long,  gradually  tapering,  slightly  compressed 
or  nearly  round,  and  apparently  a  little  curved  a  short  distance 
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above  the  articalating  extremity ;  articulating  end  moderately 
enlarged,  and  provided  with  a  subangular  ring,  fix)m  which  it 
is  abruptly  contracted;  outer  extremity  terminating  in  a 
mucronate  point.  Entire  surface  firom  about  three  quarters  of 
an  inch  above  the  larger  end,  armed  with  rather  strong,  sharp, 
but  short  lateral  spinules,  which  are  directed  obliquely  out- 
wards and  upwards.  In  most  cases  the  surface  seems  to  be 
entirely  smooth,  with  the  exception  of  the  spinules,  but  by 
the  aid  of  a  magnifier,  extremely  fine,  closely  arranged  longi- 
tudinal striae  may  sometimes  be  seen  on  well  preserved  speci- 
mens. The  articulating  end  is  perforated  by  a  round  aperture; 
and  transverse  sections  show  the  central  cavity  to  be  compar- 
atively large  for  some  distance  up. 

The  only  specimens  of  this  species  yet  obtained  consist  of 
detached  primary  spines,  and  a  few  of  the  interambulacral 
plates.  The  latter  are  wider  than  long,  and  apparently  nearly 
smooth,  or  only  ornamented  by  a  single  row  of  small  tubercles 
around  the  margin;  central  tubercle  prominent,  and  nearly 
equaling  one-third  the  greater  diameter  of  the  plate,  most  ele- 
vated in  the  middle,  which  has  a  small  central  pit,  and  is 
separated  firom  the  surrounding  ring  by  a  distinct  annular 
groove.  Length  of  one  of  the  interambulacral  plates,  about 
0.50  inch;  breadth  of  do.,  0.35  inch.  Length  of  a  primary 
spine,  2.60  inches;  greatest  diameter  of  the  same  above  the 
articulating  end,  0.16  inch;  diameter  of  head,  0.19  inch. 

The  primary  spines  of  this  species  present  mach  the  appeannce  of  the 
enlarged  figure  of  A.  Xoncoadi,  given  by  Prof.  Hall,  on  plate  20  of  the  Iowa 
Report.  They  are,  however,  much  more  robust,  being  nearly  four  times  as 
large  as  the  natural  size  of  the  spines  of  that  species,  and  also  differ  in  being 
entirely  destitute  of  granules,  between  the  lateral  spinules ;  while  their  longi- 
tudinal 8tri»  are  proportionally  finer. 

Locahiy  and  posUion :  Liberty,  Randolph  county,  Illinois;  upper  part  of 
Chester  group. 
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MOLLUSOA. 

BRAOHIOPODA. 

Genus  PRODUCTUS,  Sowerby,  1812. 

(Min.  Conch.,  i,  p.  153.) 

Productus  parvus,  M.  and  W. 

PI.  23,  figs.  4a,  46,  4tf,  4d,  4<r. 

Producttu  parvus^  Meek  and  Worthin,  October,  1860.    Proceedings  Acad.  Nat.  Sci., 
Philad.,  p.  450. 

Shell  rather  small,  nearly  hemispherical,  without  any  traces 
of  a  mesial  sinus;  length  and  breadth  about  equal;  hinge 
equaling  the  greatest  breadth;  front  rounded;  sides  intersect- 
ing the  ears  nearly  at  right  angles,  sometimes  slightly  sinuous 
near  the  hinge.  Ventral  valve  gibbous,  regularly  arched,  not 
depressed  in  the  visceral  region ;  beak  incurved  a  little  beyond 
the  hinge;  ears  small,  moderately  distinct  from  the  swell  of 
the  umbo,  not  flattened.  Dorsal  valve  deeply  concave,  partic- 
ularly in  the  middle  and  towards  the  beak.  Surface  of  both 
valves  ornamented  by  numerous  small,  rounded,  rather  closely 
arranged,  occasionally  bifurcating  strisa,  about  six  of  which 
may  be  counted  in  the  space  of  one-tenth  of  an  inch  Spines 
small,  erect,  apparently  confined  to  the  ventral  valve,  each  ear 
of  which  supports  some  seven  or  eight,  while  there  are  usually 
about  three  times  that  number  scattered  around  the  lateral  and 
anterior  slopes.  Sometimes  very  obscure  traces  of  small  con- 
centric wrinkles  are  indistintly  visible  near  the  beak  and  on 
the  ears,  particularly  of  the  ventral  valve.  Length,  0.54 
inch;  breadth,  0.55  inch;  convexity,  0.38  inch. 

This  species  might  be  mistaken,  at  a  first  glance,  for  P.  elegansy  of  Norwood 
and  Pratten.  On  comparison,  however,  it  will  be  found  much  less  produced 
in  front,  while  the  convex  part  of  its  ventral  valve  is  not  so  attenuated  towards 

—38  SsPT.  18, 18M. 
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the  beak,  which  is  less  promiaent.  Its  hinge  Hdo  is  also  more  extended,  its 
surface  striae  finer  and  more  regular,  and  its  dorsal  valve  much  more  deeply 
concave.  This  valve  likewise  always  differs  in  being  entirely  destitute  of  the 
concentric  ridge  so  characteristic  of  P.  degans. 

It  differs  from  P.  hngispinus,  in  always  having  much  finer  and  more  regu- 
lar striae,  with  less  distinct  concentric  wrinkles;  while  its  dorsal  valve  is 
uniformly  more  deeply  concave,  particularly  in  the  middle. 

It  is  much  more  closely  allied  to  Productus  Flemingu,  of  Sowerby — a  variety 
of  P.  longispinus — than  to  the  typical  forms  of  that  species.  On  comparison, 
however,  with  authentic  specimens  of  P.  Flemingii^  sent  from  Scotland  by  Mr. 
Thomas  Davidson,  we  find  our  shell  has  the  umbo  of  its  ventral  valve  more 
ventricose,  and  more  incurved,  while  its  dorsal  valve  is  always  more  deeply 
concave,  particularly  near  the  beak  and  in  the  middle. 

Locality  and  position:  Chester,  Illinois;  Chester  group  of  the  Lower  Car- 
boniferous series. 


Genus  SPIRIFER,  Sowerby,  1815. 

(Min.  Conch.,  ii,  p.  42.) 

SuBOBNUS  MARTINIA,  McCoy,  1844. 

Spirefer  glaber,  var.  contractus,  M.  and  W. 

PL  23,  fig.  5  a,  56. 

Coneht/liolithus  anomitet  glaher^  Martin,  1809.     Petref.  Derb.,  pi.  zlriii,  fig.  9,  10. 

Spirifer  fflaber,  Sowibbt,  1820.     Min.  Conch.,  vol.  iii,  p.  123,  pi.  cclziz,  fig.  1. 

Spirifer  obttuw,  Sowbbbt,  1820.     Ibid,  fig.  2. 

Spiri/er  ohlatut^  Sowbbbt,  1820.     Ibid,  pi.  cclxviii. 

Trigonotreta  oblata,  Bbonn,  1836.     Leth.  6eog.,  p.  81,  pi.  ii,  fig.  16. 

Spirt/era  linguifera^  Phillips,  1836.     Geol.  Yorksh.,  vol.  ii,  p.  219,  pi.  x,  fig.  4. 

Spirt/era  iymmetrica^  Phillips,  1836.     Ibid,  fig.  13. 

Spirt/era  diteoraf  Phillips,  1836.     Ibid,  fig.  9. 

Spirifer  lasvigatutj  voh  Buch,  1840.     Mem.  Soc.  Geol.  France,  vol.  iv,  p.  198. 

Spirifer  obtusut^  and  8.  oblattu,  McCoy,  1844.     Synops.  Carb.  Foss.  Ireland,  p.  139. 

Shell  rather  under  medium  size,  quadrato-subcircular  in  out- 
line, becoming  moderately  gibbous  with  age;  length  and  breadth 
nearly  equal ;  sides  rounded ;  hinge  short,  or  scarcely  equaling 
half  the  breadth  of  the  valves  near  the  middle.  Dorsal  vaJve 
much  more  compressed  than  the  other,  most  convex  along  the 
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middle  from  near  the  beak  to  the  front,  and  sloping  towards 
the  sides ;  hinge  margin  truncated ;  beak  very  small,  scarcely 
projecting  beyond  the  hinge  line,  slightly  incurved;  area  narrow. 
Dorsal  valve  gibbous,  provided  with  a  narrow,  shallow  sinus, 
commencing  near  the  middle  and  widening  to  the  front,  which 
is  a  little  produced  to  fill  a  shallow  sub-semicircular  sinus  in 
the  anterior  margin  of  the  opposite  valve ;  beak  prominent, 
incurved,  and  rather  pointed  at  the  extremity;  area  very  much 
contracted,  triangular,  more  or  less  arched,  and  very  obscurely 
defined;  foramen  rather  large,  or  occupjring  three-fourths  of 
the  small  area,  having  nearly  the  form  of  an  equilateral  tri- 
angle and  apparently  always  open  to  the  beak.  Surface  nearly 
smooth,  or  only  having  obscure  marks  of  growth,  and  some- 
times showing,  by  the  aid  of  a  lens,  faint  traces  of  a  radiating 
striaB,  Length  of  largest  specimen,  0.90  inch ;  breadth,  0.86 
inch;  convexity,  0.60  inch;  length  of  hinge,  0.45  inch. 

This  shell  agrees  so  nearly  with  some  varieties  of  Spirifer  glaher,  Martin 
(sp.),  that  we  have  not  been  able  to  fully  satisfy  ourselves  that  it  is  specifically 
distinct,  though  we  strongly  suspect  that  it  will  prove  to  be  so.  In  form  it  is 
almost  exactly  like  Mr.  Davidson's  fig.  33,  pi.  1*,  of  his  Monograph  of  the 
Carboniferous  Brachiopoda  of  Scotland,  representing  a  rather  small  specimen 
of  Martin's  species.  It  differs,  however,  from  this  and  all  the  varieties  of  S, 
glaher  we  have  seen  figured,  in  having  a  much  smaller  and  more  obscurely  de- 
fined ventral  area.  Indeed  the  sides  of  the  beak  of  its  ventral  valve  round  in 
so  regularly  to  the  foramen,  that  it  is  often  difficult  to  see  where  the  margin  of 
the  area  is.  As  this  character  is  persistent  in  the  five  specimens  of  different 
ages  that  we  have  seen,  we  should  not  hesitate  to  consider  our  shell  distinct 
from  S.  fflaher,  were  that  species  not  known  to  be  so  extremely  variable. 

The  specimen  we  have  figured  is  the  largest  we  have  seen,  the  smaller  ones 
being  more  compressed  and  more  regularly  rounded  in  outline,  though  none  of 
them  are  so  transverse  as  the  prevailing  forms  of  Martin's  species,  figured  by 
Mr.  Davidson  and  others. 

Locality  and  position:  Chester,  and  in  Pope  county,  Illinois;  Chester  group 
of  the  Lower  Carboniferous  series. 
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LAMELLIBRANOHIATA. 

Genus  MYALINA,  de  Koninck,  1844. 

(An.  F088.  €arb.  Belg.,  p.  125.) 

Mtauna  angulata,  M.  and  W. 

PI.  23,  fig.  7  a,  7  6. 

Jitfdlina  angulata^  IfiiK  and  Wobthin,  Oct.,  1860.  Proceed.  Acad.  Nat.  Sci.,  Phila- 
delphia, p.  455. 

Shell  rather  large,  obliquely  subtrigonal,  nearly  equivalve, 
very  convex  and  distinctly  angular  along  the  umbonal  slopes, 
cuneate  in  the  posterior  and  postero-dorsal  regions.  Anterior 
margins  abruptly  inflected  from  the  imbonal  angles,  so  as  to 
meet  on  a  plane  at  right  angles  to  that  of  the  valves; 
nearly  straight,  and  sloping  obliquely  backwards  at  an 
angle  of  about  57®  below  the  horizon  of  the  hinge,  to  the  nar- 
rowly rounded  basal  extremity.  Hinge  straight,  nearly  or 
quite  equaling  the  horizontal  length  of  the  shell,  and  termi- 
nating in  a  rather  acute  angle  behind.  Posterior  margin  form- 
ing a  broad  convex  curve  from  the  narrowly  rounded  base  up- 
wards nearly  to  the  hinge,  thence  curving  gracefully  outwards 
to  its  extremity.  Beaks  terminal,  prominent,  or  extending 
above  the  hinge,  incurved,  and  acutely  angular;  strongly  com- 
pressed in  front  and  behind.  Surface  of  cast  retaining  rather 
obscure  marks  of  growth.  Height,  measuring  at  right  angles 
from  the  hinge,  about  2.55  inches;  length,  parallel  to  the 
hinge,  2.57  inches;  length  from  the  beaks,  parallel  to  the  um- 
bonal slopes,  to  the  base,  about  3.20  inches;  convexity-of  the 
two  valves,  near  1.30  inches. 

The  extremely  compressed,  prominent  beaks,  and  remarkably  convex  angu- 
lar umbonal  slopes  of  this  shell,  will  at  once  distinguish  it  from  all  the  other 
known  species  of  the  genus.  It  is  also  peculiar  in  having  the  posterior  ex- 
tremity of  the  hinge  rather  acutely  angular,  judging  from  the  curve  of  the 
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lines  of  growtb,  in  consequence  of  the  sinuate  outline  of  the  posterior  margin. 
The  compression  of  the  beaks,  mentioned  above,  is  not  in  the  direction  of  the 
plane  of  the  valves,  but  from  the  anterior  and  posterior  sides,  in  consequence 
of  which  their  transverse  diameter  is  considerably  greater  than  that  at  right 
angles  to  the  same. 

Locality  and  position :  Chester,  Illinois;   Chester  group  of  Lower  Carbon- 
iferous series. 


Genus  SCHIZODUS,  King,  1844. 

(Ann.  and  Mag.  Nat.  Hist.,  p*  64.) 

ScHizoDUS  CHESTERENSis,  M.  and  W. 

PI.  23,  fig.  6a,  66. 

Schizodut  thesterfntU,  Meek  and  Worthem,  Oct.,  1865.     Proceedings  Acad.  Nat.  Sci., 
Philad.,  p.  457. 

Shell  rather  above  medium  size,  transversely  ovate,  convex 
in  the  anterior  and  umbonal  regions,  cuneate  posteriorly ;  an- 
terior side  regularly  rounded;  base  forming  a  broad  semiovate 
curve,  being  more  prominent  in  the  central  and  anterior 
regions  than  behind ;  posterior  side  contracted,  longer  than  the 
other,  and  narrowly  rounded  at  the  extremity;  dorsal  margin 
nearly  straight,  and  declining  slightly  behind  the  beaks,  from 
which  it  rounds  regularly  into  the  anterior  border ;  beaks  gib- 
bous, rather  elevated,  incurved,  and  located  less  than  one-third 
the  length  of  the  shell  from  the  anterior  margin.  Muscular 
impressions  shallow;  anterior  ones  ovate,  placed  near  and 
a  little  above  the  middle  of  the  anterior  margin;  posterior 
impressions  ovate,  located  close  up  under  the  dorsal  margin, 
between  the  middle  and  the  anal  extremity.  Surface  marked 
by  fine,  regular  concentric  fltriae.  liength,  of  an  internal  cast, 
1.38  inches;  height  of  same,  1  inch;  convexity,  0.68  inch. 

This  species  resembles  ScJiizodns  obtcuruSf  of  Sowerby,  from  the  Permian 
rocks,  but  is  smaller,  has  less  elevated  beaks,  and  differs  in  having  the  most 


302  PAL^X)NTOL0GY  OF  ILLINOIS. 

prominent  part  of  its  posterior  extremity  above,  instead  of  below  the  middle. 
Its  concentric  stri»  are  also  stronger  and  more  regular.  The  specimen  we  haye 
figured  is  an  internal  cast,  retaining  only  yery  obscure  traces  of  these  Btnm; 
bat  others  before  us  have  some  remaining  portions  of  the  shell,  on  which  they 
are  distinctly  visible,  particularly  on  the  anterior  side  of  the  umbones,  where 
they  seem  to  have  been  most  strongly  marked.  It  has  more  nearly  the  form 
of  a  shell  figured  by  McCoy  ((7ar6.  Foss.  of  Ireland^  pi.  8,  fig.  6),  under  the 
name  Anatina  attenuata^  but  has  its  beaks  more  elevated.  The  form  figured 
by  Prof.  McCoy  is  probably  a  Schizodus,  at  any  rate  it  is  almost  beyond  doubt 
not  an  Anatina. 

Locality  and  potition :  Chester,  Illinois ;  Upper  part  of  Chester  group,  of 
Lower  Carboniferous  series. 


GASTEROPODA. 

Genus  STRAPAROLLUS,  Montfort,  1810.     (See  page  158.) 

(Conch.  Sjst.,  ii,  p.  174.) 

Steaparollus  plaotdorsatus,  M.  and  W. 

PI.  24,  fig.  2  a,  26,  2«. 

EuomphdluM  plmudorMotw,  Hikk  and  Wobthih,  Oct.,  1860.    Proceed.  Acad.  Nat.  lieL, 
Philad.,  p.  462. 

Shell  of  medium  size^  subdiscoidal ;  spire  nearly  fiat^  or  but 
slightly  elevated  above  the  body  whorl ;  volutions  about  five, 
increasing  gradually  in  size,  flat  above,  and  provided  with  a 
moderately  distinct  revolving  angle  about  two-thirds  of  the 
distance  across  from  the  inside.  From  this  angle  the  last  whorl 
is  regularly  rounded  over  the  periphery  to  about  the  middle  of 
the  under  side,  where  there  is  another  angle,  from  which  the 
inner  side  of  the  whorl  rounds  into  the  umbilicus.  Suture 
well  defined.  Umbilicus  large,  deep,  and  showing  about  one- 
half  of  each  inner  whorl ;  aperture  subcircular.  Surface  often 
scarcely  showing  any  striae,  but  in  some  instances  with  obscure 
lines  of  growth  most  distinctly  seen  in  the  umbilicus.  Breadth, 
1  inch ;  height,  about  0.30  inch. 
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This  species  is  evidently  closely  related  to  Eumphalut  pentangukUui  of 
Sowerby  {Mm.  Con,^  i,  p.  97,  pi.  45,  fig.  1  and  2),  but  is  smaller,  and  differs 
in  having  the  angle  on  the  upper  side  of  the  whorls  located  nearer  the  outer 
margin.  Its  periphery  is  also  much  less  prominently  rounded,  its  whorls  less 
rounded  below,  and  its  umbilicus  proportionally  deeper. 

We  find  these  differences  particularly  in  the  position  of  the  angle  on  the 
upper  side  of  the  inner  whorls,  and  the  less  prominently  rounded  side  of  the 
body  whorl  in  our  shell,  quite  obvious  on  comparison  with  authentic  specimens 
of  E,  pentangulatiis,  from  Ireland. 

Our  species  seems  to  be  also  very  near,  if  not  really  identical  with  a  form 
subsequently  described  by  Prof  Swallow,  from  the  same  horizon,  under  the 
name  EuompJuilns perspecttvus  (^Trans.  St.  Louis  Acad.,  Atay,  1862).  A  draw- 
ing, however,  of  Prof  Swallow's  shell,  shown  one  of  us  by  him,  represents 
much  stronger  marks  of  growth  than  we  have  yet  seen  on  our  species. 

Loccditif  and  position:  Thompson's  quarry,  Randolph  county;  Chester  group 
of  Lower  Carboniferous  series.  Also,  in  the  same  position  in  Saint  Genevieve 
county,  Missouri. 


Genus  PLEUROTOMARIA,  Defrance,  1826. 

(Diet.  Sci.  Nat,  xli,  tab.  86L) 

PLEUROTOMARIA  CHESTERENSIS,  M.  and  W. 

Pi.  24,  fig.  la,  I  by  I  e. 

PUurotomaria  chetteretuis^  Mkkk  and  Worthbn,  October,  18C0.    Proceed.  Acad.  Nat. 
Sci.,  Philad.,  p,  460. 

Shell  of  medium  size,  turbinate;  spire  moderately  elevated; 
volutions  about  six,  convex,  distinctly  carinated  around  the 
middle,  and  flattened  or  concave  above  and  below  the  carina, 
the  flattened  space  above  being  oblique,  and  that  below  verti- 
cal; last  whorl  provided  with  a  second  carina  below  the  first, 
and  slightly  convex  on  the  under  side ;  suture  linear ;  umbili- 
cal perforation  small,  or  nearly  closed ;  aperture  subquadran- 
gular,  and  a  little  wider  than  high ;  spiral  band  occupying  the 
middle  of  the  vertically  flattened  space  between  the  two  carina) 
on  the  body  whorl,  and  passing  around  about  half-way  between 
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the  middle  and  the  suture  at  the  base  of  each  of  those  compos- 
ing the  spire.  Surface  marked  by  numerous  fine,  regular 
thread-like  revolving  lines,  crossed  by  similar  striaa,  which  in 
traversing  the  spiral  band,  make  a  slight  backward  curve 
parallel  to  the  margin  of  the  sinus  in  the  lip.  Length,  0.75 
inch;  breadth,  0.72  inch;  apical  angle  regular,  divergence 
60  °;  breadth  of  spiral  band,  about  0.04  inch. 

This  species  resembles  P.  tabulcUa,  of  Conrad,  bnl  is  smaller  than  die  average 
size  of  that  shell,  while  it  differs  in  haying  its  spiral  band  located  midway  be- 
tween the  two  carinsB,  instead  of  coincident  with  the  upper  angle  of  the  bodj 
whorl.  It  also  wants  the  crenulations  on  the  principal  angle,  so  well  marked 
on  that  of  P.  tabvlata^  and  is  slightly  umbilicated,  instead  of  haying  aa  imper- 
fcnrate  axis,  as  in  Mr.  Conrad's  species.  Again  it  differs  in  being  much  more 
finely  and  more  regularly  cancellated  oyer  the  entire  surface ;  being  in  this 
respect  much  more  like  the  species  we  haye  referred  to,  P.  Brazoends^  of  Shur 
mard,  from  which  it  will  be  readily  distinguished  by  its  other  characters. 

Locality  and  position  i  Chester,  Illinois ;  Chester  group  of  the  Lower  Car- 
boniferous series*. 


CEPHALOPODA^ 

Genus  ORTHOCEEAS,  Auct. 
Orthoceras  ANNiTLATO-cosTATUM,  M.  and  W. 

PI.  24,  figs,  a  a,  3  6. 

Orthoceras  annulato-eostatumj  Mekk  and  Wobtbbn,  Jane,  1861.     Proceed.  Acad.  Nat. 
Sci.,  Philad.,  p.  147. 

Shell  attaining  a  medium  size,  and  having  the  form  of  an 
elongated,  moderately  compressed  cone,  the  sides  of  which  con- 
verge towards  the  apex  at  an  angle  of  about  14^.  Section 
elliptical,  the  greater  transverse  diameter  being  to  the  smaller 
as  100  to  80.  Surface  ornamented  with  slightly  oblique,  annu- 
lar costaB,  which  are  less  than  the  depressions  between,  and 
rather  sharply  elevated  on  the  smaller  half  of  the  shell,  but 
become  gradually  obsolete  towards  the  aperture,  where  they 
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are  not  more  widely  separated  than  near  the  smaller  end. 
Traces  of  fine  transverse  striaa  are  also  seen  on  well  preserved 
specimens,  both  between  and  upon  the  cost^.  (Septa  and 
siphuncle  unknown.)  The  largest  .specimen  we  have  seen  is 
about  five  inches  in  length  (both  extremities  being  incomplete), 
and  1.83  inches  in  its  greater  diameter  at  the  larger  end,  while 
its  greater  diameter  at  the  smaller  end  is  near  0.70  inch. 

This  species  bears  some  resemblunce  to  0,  dactyliophorum,  de  Koninck 
{Ann,  Fo89.  Ter.  Carl.  Belg.,  p.  518,  pi.  xlvii,  fig.  1,  et  xlviii,  fig  7  a,  7  6), 
but  differs  in  being  more  tapering,  and  somewhat  compressed  instead  of  round. 
It  is  also  more  tapering  than  O.  annnlcUvm^  of  Sowerby.  Prof.  Swallow  has 
described,  from  the  same  horizon  as  this,  a  similar  species  under  the  name  O, 
cliesterensts  (Trans.  St,  Louis- Acad.  Sci.^  w>l.  ii,  p.  98,  1862),  but  our  shell 
differs  in  having  fewer  and  more  distant  costae,  there  being  generally  about 
four  of  them  in  a  space  equaling  the  transverse  diameter,  while  O,  chesttrenais 
has  eight  in  the  same  space. 

Locality  and  position  :  Same  as  preceding. 

Genus  NAUTILUS,  Linnaeus,  1758. 

(Syst.  Nat.  Kd.,  10,  t.  i,  p.  709.) 

Nautilus  gix)batus,  Sowerby? 

ri.  24,  fig.  5  a,  5  6. 

Nautilus  globatuty  Sowekby,  1825.     Min.  Concb.|  v,  pi.  481,  fig.  1  and  2. 
Nautilus  Wrightii,  Flkminq,  1828.     Brit.  Anim.,  p.  230. 

Nautilus  bistriality  Phillips,  1830.     (jCoI.  Yorksh.,  11,  p.  232,  pi.  17,  fig.  20  and  28. 
Nautilus  suhgloho9U8y  Mbrk  and  Worthrn,  Oct.,    I860.      Precccd.   Acad.  Nat.   Sci., 
Philad.,  p.  4C0. 

Shell  rather  under  medium  size,  subgloboae,  broadly  round- 
ed over  the  dorsum;  umbilicus  (in  internal  easts)  rather  small, 
deep,  and  conical,  or  with  nearly  vertical  sides;  volutions  about 
three,  increasing  rapidly  in  size,  particularly  in  breadth,  deep- 
ly embracing,  subangular  around  the  margins  of  the  umbilicus 
on  each  side;  outer  chamber  forming  about  half  of  one  volu- 

39  SiPT.  19,  1M«. 
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tion;  septa  rather  deeply  concave,  with  outer  margins  nearly 
straight  in  passing  over  the  dorsum,  where  they  are  separated 
by  spaces  a  little  less  than  one-fifth  their  own  greater  transverse 
diameter;  aperture  transversely  lunate  or  reniform;  lip  deeply 
sinuous  on  the  dorsal  side  (not  represented  quite  deep  enough 
in  our  figure);  siphuncle  small,  central.  (Surface  unknown.) 
Greatest  diameter,  2.11  inches;  height,  1.72  inches;  breadth 
of  aperture,  2.06  inches. 

At  the  time  we  proposed  the  name  N.  subglobosus  for  this  form,  we  had  not 
ficcess  to  Sowerhj's  figures  of  his  N,  globcUus,  hat  made  our  comparbons  with 
Prof,  de  Koninck's  figures  of  a  Belgian  shell  referred  hj  him  to  Sowerhy's 
species,  (^Anim,  Foss.  Carb.  Belg.y  pi.  xlvii,  fig.  11  a  and  lib.)  From  the  form 
represented  hj  Prof,  de  Koninck,  our  shell  differs  so  materially,  that  we  could 
have  no  douht  in  regard  to  its  heing  specifically  distinct,  as  it  expands  much 
more  rapidly  towards  the  aperture,  and  has  a  smaller  umhilicus ;  while  it  shows 
no  traces  of  the  transverse  ridges  or  coatse,  forming  so  conspicuous  a  feature  in 
the  figures  given  hy  Prof,  de  Koninck.  On  comparing  our  shell  with  Sowerhy's 
original  figures,  however,  in  connection  with  Prof.  McCoy's  description  of  N. 
fflobatus,  we  can  scarcely  douht  the  propriety  of  referring  it  to  that  species. 
The  only  essential  difference  seems  to  he  in  the  size  of  the  siphon,  which  in 
our  shell  is  small,  while  McCoy  describes  it  as  being  large  in  X.  ghbatus  The 
difference  in  this  character  may  not,  however,  be  so  great  as  to  constitute  a  relia- 
ble specific  distinction. 

Locality/  and  position :  Chester,  Illinois;  Chester  group  of  the  Subcarbonif- 
erous  series. 


Nautilus  chesterensis,  M.  and  W. 

PI.  24,  fig.  4  a,  4  6. 

NautiluB  ekettereruitj  Meek   and  Worthed,  Oct.,   1860.      Proceed.   Acad.   Nat.    Sci. 
Philad.,  p.  469. 

Shell  under  medium  size,  subglobose,  rounded  over  the 
dorsum  and  sides;  umbilicus  (in  casts)  small  and  deep,  with 
nearly  vertical  walls,  probably  almost  closed  in  adult  speci- 
mens retaining  the  shell,  apparently  showing  very  little  of  the 
inner  whorls ;  volutions  about  three,  increasing  moderately  in 
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size,  deeply  embracing,  abruptly  rounded,  or  subangular  around 
the  umbilicus;  septa  not  very  deeply  concave,  arching  slightly 
forward  in  crossing  over  the  dorsum,  where  they  are  separated 
by  spaces  a  little  less  than  one-fourth  their  own  transverse 
diameter ;  siphuncle  very  near  or  quite  central;  aperture  trans- 
versely reniform,  being  modified  by  the  inner  whorls.  (Sur- 
face unknown.)  Length  or  greatest  diameter,  about  2.46 
inches;  height,  2.05  inches;  breadth  near  the  aperture,  1.70 
inches;  breadth  of  umbilicus  (in  cast),  about  0.50  inch. 

At  a  hasty  glance  this  and  the  last  descrihed  species  might  he  confounded 
hj  a  careless  ohscrver ;  hut  it  will  be  seen  hy  comparison,  that  the  form  now 
hefore  us  is  much  more  compressed,  and  has  a  smaller  umbilicus ;  while  its 
whorls  are  proportionally  deeper  in  the  direction  of  the  greater  diameter  of  the 
shell,  and  not  near  so  angular  around  the  umbilicus  on  each  side. 

Locality  and  position :  Same  as  last. 


Subgenus  ENDOLOBUS,  M.  and  W. 

{evdovy  within ;  Xo^o':,  a  lobe.) 

(Proceed.  Acad.  Nat.  Sci.,  Philad.,  Dec,  1865,  p.  259.) 

Shell  compressed  or  subdiscoidal;  umbilicus  wide  and  show- 
ing all  the  inner  turns;  vglutions  more  or  less  rounded,  and 
without  longitudinal  furrows  or  ridges,  but  slightly  embracing ; 
septa  bent  backward  on  the  inner  side,  so  as  to  form  a  kind  of 
funnel-shaped  ventral  lobe,  like  we  see  in  TretoceraSy  excepting 
that  it  is  not  so  deep.  Siphuncle  central,  or  between  the  mid- 
dle and  the  outer  side. 

The  type  of  this  subgenus  differs  from  other  large  palaeozoic  Nautifu\  with  a 
wide,  open  umbilicus  and  merely  contiguous  or  moderately  embracing  whorls, 
in  haying  the  septa  on  the  inner  side  bent  backwards,  so  as  to  form  a  shallow 
kind  of  inner  or  ventral  lobe.  It  is  probable  that  Montfort's  name  BUiphites^ 
which  was  proposed  for  a  large  fossil  shell,  apparently  of  Carboniferous  age, 
may  be  synonymous  with  our  Endohhus^  as  he  described  his  type  as  having  two 
siphons,  one  nearly  central  and  the  other  near  the  inner  side,  while  it  would  be 
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very  easy  for  such  an  observer  to  mistake  the  lobe  we  have  meDtioned  for  a  aecond 
siphon,  when  filled  with  strony  matter.  At  any  rate,  that  he  was  mistaken  in 
regard  to  the  existence  of  two  siphons  none  will  doubt.  Even  in  case  his  type 
has,  however,  the  internal  structure  of  our  shell,  we  think  his  name  should  not 
be  retained,  as  it  implies  a  direct  contradiction  of  fact. 


Nautilus  (Endolobus)  spectabilis,  M.  aud  W. 

PI.  25,  fig.  la,  16. 

Nautilus  spectabilis  J  Meek  and  Worth  ih7  October,  1860.    Proceedings  Acad.  Nat.  Sci., 
Philad.,  p.  469.     '  . 

Nautilus  (Endolobus)  peramplus^  Meek  and  Worthbn,  December,  1865.     Ibid.,  p.  259. 

Shell  attaining  a  very  large  size,  compressed  subglobose; 
umbilicus  rather  deep,  about  as  wide  as  the  dorso-ventral 
diameter  of  the  outer  volution,  and  showing  about  three-fourths 
of  each  inner  turn.  Whorls  three  to  three  and  a  half,  increas- 
ing rather  rapidly  in  size,  broadly  rounded  over  the  dorsal  or 
outer  side,  and  more  narrowly  round  on  each  lateral  margin, 
where  the  greatest  prominence  is  a  little  within  the  middle ; 
lateral  margins  each  provided  with  a, row  of  large,  broad,  de- 
pressed or  undefined  subnodose  prominences,  about  fourteen  of 
which  may  be  counted  on  each  side  of  the  last  turn ;  from  these 
rows  of  nodes  or  mammillary  protuberances,  the  inner  side  of 
each  whorl  rounds  abruptly  into  the  umbilicus,  and  is  provided 
along  the  middle  with  a  moderately  deep,  rounded  concavity 
for  the  reception  of  each  succeeding  inner  turn.  Septa  deeply 
concave  on  the  side  facing  the  aperture ;  separated  by  intervals 
measuring  on  the  dorsal  side,  more  than  one-third  the  dorso- 
ventral  diameter  of  the  whorls  at  the  point  of  measurement, 
passing  nearly  straight  over  the  broad  periphery,  and  with  a 
very  slight  forward  curve  across  the  sides ;  while  on  the  lobed 
inner  concave  side  they  are  rather  shallow,  and  more  or 
less  funnel-shaped.  Siphon  placed  rather  more  than  its  own 
breadth  nearer  the  inner  than  outer  side.  Surface  of  cast 
smooth.     Greatest  diameter,  23  inches ;  transverse  diameter, 
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■ 

12  inches;  dorso-ventral  diameter  of  inner  whorl,  8  inches; 
breadth  of  umbilicus,  8.50  inches ;  circumference  around  the 
periphery,  4  feet,  8  inches. 

The  specimen  from  which  our  figures  of  this  species  were  drawn,  natural  size, 
we  now  know  to  be  a  joung  shell,  or  merely  the  inner  whorls  of  an  adult.  Owing 
to  the  fact  that  its  last  septum  is  broken  on  the  inner  side,  the  lobe  is  not  visi- 
'  ble,  and  it  was  only  after  recently  breaking  one  of  the  volutions  across  at  another 
septum,  that  we  discovered  its  existence  in  this  specimen.  Hence  on  the  dis- 
covery of  tb«  great  ponderous  shell  in  which  this  lobe  was  first  discovered,  and 
from  which  the  foregoing  description  and  measurements  are  given,  its  specific 
identity  with  that  figured  oo  plate  25  was  not  suspected,  and  another  name  was 
proposed  for  it.  As  we  now  know  that  they  argree  in  this  character,  and  they 
present  no  other  essential  differences  aside  from  mere  size,  and  very  slight 
peculiarities  of  form,  such  as  are  doubtless  due  to  differences  of  age,  we  cannot 
longer  regard  them  as  being  specifically  distinct. 

Perhaps  this  species  is  most  nearly  allied  to  iV.  tubercidatxu  of  Sowerby;  at 
any  rate  it  resembles  more  nearly  Phillips^s  figure  of  that  species,  given  in  his 
Gcol,  YorlaMre^  vol.  i,  pi.  29,  fig.  29,  than  any  other  form  with  which  we  are 
acquainted.  It  differs,  however,  in  having  its  whorls  broader,  and  the  most 
prominent  part  of  their  sides,  with  their  nodes,  placed  nearer  the  umbilicus; 
while  in  a  profile  view  it  will  be  at  once  distinguished  by  having  its  periphery 
prominently  rounded,  instead  of  nearly  flat.  In  addition  to  this,  we  have  no 
evidence  that  N.  tuhercukUus  has  a  lobe  on  the  inner  side  of  the  septa. 

Locality  ami  pontton:  Gravel  creek,  and  other  localities  in  Randolph  county, 
Illinois;  Chester  diviiion  of  the  Subcarboni&rous  series. 
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RADIATA. 

CRINOIDEA. 

Genus  CYATHOCRINUS,  Miller,  1821.     (See  page  175.) 

Ctathocrinus?  sangamonensis,  M.  and  W. 

PI.  26,  fig.  la,  16. 

Cyathocrinutf  tangamonensis,  Meek  and  Worthen,  Jane,  1861.     Proceed.  Acad.  Nat. 
Sci.,  Philad.,  p.  302. 

Body  large,  semiovate  beneath  the  summit  of  the  first  radials, 
composed  of  rather  thin  plates,  which  are  smooth,  somewhat 
convex,  and  connected  by  strongly  defined,  subpunctate  sutures. 
Base  moderately  prominent,  rounded  below,  pentagonal  in  out- 
line, and  equaling  about  half  the  breadth  of  the  body,  formed 
of  equal,  regularly  pentagonal  pieces,  which  are  a  little  wider 
than  long;  columnar  facet  round,  deep  and  about  one-third  as 
wide  as  the  base.  Subradial  pieces  large,  as  wide  as  long,  three 
of  them  hexagonal,  and  two  heptagonal,  with  unequal  sides. 
First  radials  wider  and  shorter  than  the  subradial  plates,  about 
twice  as  wide  as  high,  pentagonal,  and  of  nearly  equal  size 
and  form;  the  superior  side  of  each  horizontally  truncated, 
and  considerably  longer  than  either  of  the  basal  margins, 
which  are  longer  than  the  vertical,  lateral  edges.     First  anal 
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Fig.  31. 


plate  of  moderate  size,  longer  than  wide,  and  projecting  some- 
what above  the  summit  of  the  first  radials ;  apparently  irregu- 
larly heptagonal  or  octagonal  in  form,  with  two  or  three  short 
sides  above,  for  the  reception  of  smaller  pieces,  and  supported 
upon  the  short,  truncated,  upper  side  of  one  of  the  subradial 
plates,  while  on  either  side  it  connects  with  the  first  radials, 
excepting  on  the  right  inferior  sloping  margin,  which  rests 
against  a  large,  oblong,  subanal  piece.  This  latter  plate  is 
larger  than  the  true  anal  piece  above,  and  rests  between  the 
superior  sloping  sides  of  two  of  the  subradial  plates ;  while  its 
upper  oblique  side  supports  one  of  the  inferior  sloping  sides  of 
the  first  radial  on  the  right  of  the  anal  piece.  Upper  trunca- 
ted side  of  the  first  radial  plates,  much  thickened  within,  and 
provided,  near  its  outer  margin,  with  a  distinct,  longitudinal 

furrow,  inside  of  which  is 
a  transversely  crenulated 
ridge,  with  an  indentation 
in  the  middle;  inside  of 
this  ridge  the  margin  pro- 
jects considerably,  curves 
a  little  upwards,  and  has 
a  distinct  notch  or  sinus 
in  the  middle.  Height  to 
the  top  of  first  radial  pieces 
on  the  longer  side,  about 
1  inch;  greatest  breadth, 
1.38  inches ;  breadth  of 
base,  about  0.67  inch;  di- 

Q^tho^nnus  ^ngamoncniU.    (Nat  sise)  amctcr  of  COlumUar  faC^t, 

ThiM  diagram  shows  basal,  sabradial,  first  radial,  and  ()  95  luch 

We  are  in  some  doubt  in  regard  to  the  generic  relations  of  this  species,  not 
haying  seen  any  specimens  showing  the  arms,  summit,  or  anj  of  the  radial 
pieces  above  the  first.  It  differs  from  the  characteristic  species  of  the  genus 
C^athocrintu,  in  having  a  large,  subanal  plate  intercalated  between  its  subra- 
dials,  and  one  of  the  first  radial  pieces.     It  also  differs  in  having  two  of  its 
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sabradUl  plates  heptagonal  in  oatliDe,  instead  of  only  one,  as  is  usual  in  that 
genus.  So  far  as  can  be  determined  from  our  specimen,  there  seems  to  be 
almost,  if  not  quite,  as  much  reason  for  placing  it  in  the  genus  PoteriocrmuB. 
Yet  it  differs  from  the  typical  species  of  that  genus,  in  having  none  of  ltd  first 
radial  plates  resting  directly  upon  a  truncated  upper  side  of  one  of  the  subra- 
dials,  as  well  as  in  having  but  one,  instead  of  two,  anal  plates  between  the  first 
radials.  We  suspect  when  better  specimens  are  found,  showing  all  its  charac- 
ters, that  it  may  prove  to  belong  to  an  undescribed  genus.  It  is  not  nearly 
related  to  any  other  species  with  which  we  are  acquainted. 

Locality  and  position:   Sugar  Creek,  Sangamon  county,  Illinois;  upper  part 
of  Coal  Measures. 


Genus  ZEACRINUS,  Troost.     (See  page  185.) 
Zeacrinus  discus,  M.  and  W. 

PI.  26,  figs.  3a,  3  6. 

Zeaerinui  diseiUj  Mibk  and  Wobthin,  September,  1860.     Proceedings  Acad.  Nat.  8ci., 
Philad.,  p.  390. 

Body,  below  the  summit  of  the  first  radial  pieces,  much  de- 
pressed, or  subdiscoidal,  about  three  times  as  wide  as  high, 
composed  of  smooth,  very  slightly  convex  plates,  which  are 
connected  by  moderately  distinct  sutures.  Base  very  small, 
flat  and  pentagonal ;  columnar  facet  equaling  about  two-thirds 
the  diameter  of  the  base,  round,  concave,  and  marked  by  dis- 
tinct radiating  striaa;  perforated  by  a  round,  minute,  central 
aperture.  Subradial  plates  extending  nearly  horizontally  out- 
ward from  the  base,  so  as  to  form  a  distinctly  pentagonal  star- 
shaped  disc,  all  curving  a  little  upwards  towards  their  outer 
extremities;  three  of  them  pentagonal  and  two  hexagonal, 
each  of  the  latter  having  one  angle  slightly  truncated  by  the 
anal  pieces.  First  radial  plates  about  twice  as  large  as  the 
subradials,  rather  more  than  half  as  long  as  wide,  pentagonal, 
and  all  transversely  truncated  above,  the  upper  side  being 
longer  than  either  of  the  others.  Second  radials  and  succeed- 
ing parts  above,  unknown. 
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First  anal  plate  nearly  twice  as  long  as  wide,  pentagonal  in 
form,  somewhat  wedge-shaped,  and  deeply  inserted  between 
one  of  the  first  radials  and  one  of  the  subradial  pieces.  Above, 
it  connects  on  the  left  with  another  piece  of  about  its  own  size, 
resting  upon  a  short  truncated  side  of  one  of  the  subradials, 
and  connecting  on  the  left  with  one  of  the  first  radials,  while 
its  upper  truncated  side  supports  a  third  piece,  the  exact  form 
of  which  cannot  be  made  out  in  our  specimen.  Both  of  the 
anal  pieces  of  the  second  range  project  more  than  half  their 
length  above  the  summit  of  the  first  radials  on  each  side  of 
them.  Height,  to  the  summit  of  the  first  radial  plates,  0.14 
inch;  breadth,  0.50  inch;  breadth  of  base,  0.14  inch. 

This  species  appears  to  be  allied  to  Cupressocrinus  tmpressus,  of  McCoy 
{British  Pal.  Foss.,  pi.  3,  D,  fig.  2),  which  is  a  true  Zcacrmus^  but  differs  iu 
presenting  a  subhexagonal  instead  of  a  circular  outline,  as  seen  from  below. 
It  also  differs  in  having  a  smaller  columnar  facet,  which  only  conceals  a  little 
more  than  half  of  each  basal  plate,  while  in  Z,  imprcssiu  it  seems  to  hide 
the  basal  pieces  entirely.  There  are  likewise  some  differences  in  the  arrange- 
ment of  the  anal  pieces  from  those  of  McCoy's  figure,  but  this  is,  as  we  believe, 
due  to  his  figure  having  been  drawn  on  the  stone  without  reversing  the  arrange- 
ment of  the  parts. 

Our  species  seems  to  be  also  related  to  Zeacrinus  mucrospinuji,  of  McChesney 
(^New  9p€cic*  2yaIizozoic  fossils,  p.  10,  pi.  4,  fig.  7),  but  it  differs  in  having 
proportionally  much  shorter  subradial  pieces,  while  the  form  of  its  first  anal 
piece  is  quite  different.  Its  first  radials  likewise  differ  in  being  pentagonal 
instead  of  heptagonal.  Whether  or  not  its  second  radial  pieces  are  produced  in 
the  form  of  long  spines,  as  in  Z.  mucrotpinus,  we  are  unable  to  say,  not  having 
seen  any  specimens  showing  the  second  radials.  From  its  analogy,  however, 
to  the  species  described  by  Prof.  McChesney,  wo  suspect  it  will  be  found  to 
possess  similar  appendages. 

Jjocality  and  position:  Same  as  last. 


— 40  8m.9nbl8««. 
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Zeacrinus?  crassus,  M.  and  W. 

PI.  26,  fig.  %a,2b, 

Cyathoerinutt  er<u9UMy  Mbkk  and  Wobthbv,  September,  1860.  Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  392. 

Body  below  the  summit  of  the  first  radial  plates,  depressed 
basin-shaped,  about  twice  as  wide  as  high,  rounded  below,  and 
composed  of  thick,  smooth,  somewhat  convex  plates,  which  are 
joined  by  well  defined,  subpunctate  sutures.  Base  very  small, 
or  about  one-fourth  the  breadth  of  the  body,  pentagonal,  deeply 
concave,  and  apparently  nearly  hidden  by  the  column.  Sub- 
radial  pieces  wider  than  high,  extending  at  first  nearly  hori- 
zontally outwards  from  the  base,  after  which  they  curve  up- 
wards ;  four  of  them  are  hexagonal,  and  one,  on  the  anal  side, 
heptagonal ;  the  angle  at  the  middle  of  the  base  of  each  being 
very  slightly  salient.  First  radial  plates  larger  than  the  sub- 
.radials,  nearly  twice  as  wide  as  high,  horizontally  truncated 
above,  and  nearly  or  quite  straight  on  the  upper  side,  which  is 
longer  than  the  inferior  sloping  edges;  four  of  them  penta- 
gonal, and  one,  on  the  left  of  the  anal  pieces,  hexagonal.  First 
anal  piece  nearly  as  large  as  one  of  the  subradials,  pentagonal 
in  form,  and  resting  befween  the  superior  sloping  sides  of  two 
of  the  subradial  plates,  while  its  lateral  margins  connect  with 
two  of  the  first  radial  pieces.  Second  anal  piece,  about  one- 
third  as  large  as  the  first,  upon  the  upper,  short,  truncated  side 
of  which  it  is  supported ;  longer  than  wide,  pentagonal  or  hex* 
agonal  in  form,  and  extending  near  half  its  length  above  the 
margins  of  the  two  first  radials,  with  which  it  connects  on 
each  side.  Remayiing  parts  unknown.  Height,  from  base  to 
summit  of  first  radials,  0.45  inch ;  breadth,  0.92  inch ;  breadth 
of  base,  0.24  inch. 
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Pig-  32.  Thifl  speoies  seems  to  be  closely  related,  so  far  as 

oar  specimens  show  its  structure,  to  some  of  the 
forms  referred  bj  Prof,  de  Koninck  to  his  genus 
H^dreuniocrinvM  (JUem.  de  PalmonL^  Bull.,  Acad. 

i?oy.  Belffique  (2)  tome  iii,  p.  22).     Indeed,  if 

)' — -f'r\  Si(         /         his  H.  gcoticus,  of  that  paper,  really  belongs  to 
"■^^""'"^^^'^^  that  genus,  we  can  scarcely  doubt  the  propriety  of 

calling  our  species  Ifydr.  crasnu;  but  as  neither 
our  crinoid  nor  the  species  scotiau  are  known  to 
possess  the  remarkable  structure  of  the  upper  parts 
seen  in  Hydr.  WoodianuSy  the  type  of  that  genus^ 
we  are  left  in  doubt  on  this  point. 

DUgram  showing  the  iniau  baui       Locality  and  posUtoH :    Avou,   *ulton  county, 
5wr*nd*.Sff;i:c"e:'''*'''  ^■'"'  111.;  lower  part  of  Lower  Coal  Measures. 


Genus  ERISOCRINUS,  M.  and  W. 

Synon. — A  Crinoid  near  Encrintu  monili/ormisj  Mabcou,  1864.     Ball.  Geol.  Soc.  France, 

tome  xxi. 
ErUoerinuty  Meek  and  Wobthen,  March,  1865.     Am.  Journal  Sci.,  2d  series, 

vol.  xzxix,  p.  174. 
Philocrinuty  Meek  and  Wobthek,  May,  1865.     Ibid. ;  (not  de  Koninck,  1863.) 
ErisoerinuSf  Meek  and  Wobthen,  Aug.,  1865.     Ibid. ;  p.  148. 

Generic  formula. — 

Basal  pieces,  5.  ^ 

Subradials,  5.     v  United  to  form  the  walls  of  the  bodj. 

Radials,  5+2.    J 

Anal  and  interradials,  0. 

Arms  and  vault  unknown. 

Basal  pieces  very  smAll,  forming  a  pentagonal  flattened  or 
concave  disc,  or  a  low  cup.  Subradials  larger,  not  varying  in 
form,  and  all  alternating  with  the  basal  pieces.  First  primary 
radial  pieces  considerably  larger  than  the  subradials,  with 
which  they  all  alternate;  all  connecting  laterally,  so  as  to  leave 
no  spaces  for  anal  or  interradial  pieces,  and  truncated  their 
entire  breadth  above  for  the  reception  of  the  next  range  of 
pieces.  Second  radials  of  near  the  same  size  as  the  first,  and 
like  them,  connecting  all  around — supporting  on  their  superior 
sloping  sides  the  first  divisions  of  each  ray. 
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Of  this  curious  type  we  only  know  the  body  below  the  summit  of  the  second 
radial  pieces.  In  the  structure  of  this  part  of  the  body,  however,  it  differs 
from  the  characters  assigned  to  any  known  genus  of  Crinoids  (excepting  Cup- 
ressocrinus,  from  which  it  differs  in  other  characters  to  be  hereafter  mentioned), 
in  haviufic  fiv^e  basal  pieces  alternating  with  five  subradials,  which  likewise  alter- 
nate with  the  radials,  while  all  these  pieces  are  so  connected  laterally  as  to  form  a 
cup,  without  leaving  any  spaces  for  anal  or  interradial  pieces.  In  several  respects 
it  closely  resembles  Bncrinus,  but  differs  from  the  descriptions  of  that  genus 
given  by  all  the  authors  we  have  been  able  to  consult,  in  having  a  distinct  series 
of  subradial  pieces  between  the  radial  and  basal  pieces.  It  also  differs  from  the 
normal  structure  of  that  genus  in  having  but  two  primary  radials  in  each  ray.  In 
a  specimen  of  Encrtntis,  belonging  to  Smithson's  private  collection  (since  de- 
stroyed by  the  fire  at  the  Smithsonian  Institution),  examined  by  one  of  us,  in 
the  centre  of  the  cavity  occupied  by  the  end  of  the  column,  five  exceedingly 
minute  rudimentary  pieces  were  visible  by  the  aid  of  a  magnifier  within  the  range 
generally  regarded  as  the  true  basal  pieces.  If  these  were  developed  so  as  to 
assume  the  character  of  true  basals,  then  those  usually  regarded  as  such  would 
become  subradial  pieces,  in  which  case  our  Crinoid  would  present  no  essential 
difference,  unless  it  may  be  in  the  other  parts  yet  unknown.  As  Encrinu*  is, 
however,  always  described  as  having  the  radial  series  resting  directly  upon  the 
basals,  it  is  exceedingly  improbable  that  the  minute  points  mentioned  above 
were  ever  developed  so  as  to  become  properly  basal  pieces.  Hence  we  are  un- 
prepared to  admit  the  existence  of  the  genus  Encrinus  in  our  Carboniferous 
rocks,  and  believe  a  new  genus  should  be  admitted  for  the  form  under  consid- 
eration. It  is  also  highly  probable  that  when  we  can  compare  the  entire 
structure  of  this  Carboniferous  type  with  that  of  Encrinus,  it  will  be  found  to 
present  other  important  differences. 

A  fine  specimen  of  Cupressocrinns  ahbreviatus  of  Goldfuss,  from  the  Eifel, 
now  before  us,  shows  that  genus  to  agree  exactly  with  Erisocrinus  in  the  struc- 
ture of  the  body  up  to  the  second  primary  radials,  above  which  it  differs 
remarkably  in  having  the  rays  each  composed  of  a  single  series  of  pieces,  and 
soldered  together  all  the  way  up;  while  in  ^rtw?cnwi«  each  ray  seems  to  bifur- 
cate to  form  free  arms  on  the  second  radials.  Cupressocrinns  also  differs  in 
having  a  quadrangular  central  canal  running  the  entire  length  of  the  column. 

Soon  after  publishing  the  description  of  this  genus,  we  were  led  by  its  simi- 
larity to  a  genus  described  by  Prof,  de  Koninck,  under  the  name  Philocrinus^ 
from  the  Carboniferous  rocks  of  India,  to  believe  it  identical,  and  ranged  our 
species  under  that  name.  Later  comparisons  have  caused  us,  however,  to  doubt 
the  correctness  of  this  conclusion.  If  there  is  no  mistake  in  regard  to  PhUo- 
crinus  being  without  a  range  of  subradial  pieces,  then  the  two  types  would  be 
clearly  distinct.     The  fact,  however,  that  the  basal  pieces  in  Erisocrinus  are 
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small,  and  miglit  be  easily  overlooked  in  imperfect  specimens,  taken  in  connec- 
tion with  the  fact  that  the  lowest  range  of  pieces  represented  in  Prof,  de  Ko- 
ninck's  figure,  if  true  basals,  would  have  to  present  a  singularly  elongated 
cuneiform  outline,  leadi  us  to  suspect  there  may  be  another  range  of  small  true 
basal  pieces  below  them,  but  not  visible,  from  some  imperfection  in  Prof,  de 
Koninck's  specimen.  If  so,  then  the  identity  of  our  Crinoid  with  his  Indian 
type  would  be  complete.  Until  this  question  can  be  satisfactorily  settled,  how- 
ever, we  have  concluded  to  retain  our  name  Erisocrimis  for  the  American  type. 
Should  they  prove  identical,  however,  of  course  Prof,  de  Koninck's  name  will 
have  to  take  precedence,  since  it  has  priority  of  date. 

So  far  as  we  know,  this  genus  is  confined  to  the  Carboniferous  rocks.  Mr. 
Marcou  thought  its  close  analogy  to  Encrinm  indicated  that  certain  Coal  Meas- 
ure rocks  in  which  he  found  it  in  Kansas,  belong  to  the  part  of  the  Permian 
series  he  calls  '^I)yas.''  He  was,  however,  at  that  time,  not  aware  of  the  fact, 
that  the  same  species  he  found  in  Kansas,  and  two  others  of  the  same  genus, 
occur  in  the  Coal  Measures  of  Illinois,  curiously  enough  at  the  same  time  re- 
ferred by  him  to  the  Subcarboniferous. 


Erisocrinus  ttpus,  M.  and  W. 

Er\90crinu9  typuMj  Meek  and  Wortiirn,  March,  1865.     Am.  Jour.  Sci.,  vol.  xxix,  p.  174. 

Philocrinus  pelvis y  Mrkk  and  Wortiien,  May,  1865.     lb.,  p.  350. 

Eri9ocrinu9  nebrascensisj  Meek  and  Worthbn.  March,  1865.     Am.  Jour.  Sci.,  Tol.  xxix, 
page  174. 

Body  below  the  summit  of  the  radial  pieces  basin-shaped, 

rounded  below,  and  obscurely  subpentagonal  in  outline  as  seen 

Fig.  33.  from  above  or  below ;  composed  of  thick, 

smooth,  slightly  convex   plates.      Basal 
pieces  small,  about  half  hidden  by  the 

sunken,  and  all  penta- 
subradials  six  or  seven 
> — vO/^^^  times  as  large  as  the  portion  of  each  basal 
^^^:::nsJ  C^P^  piece  not  hid  by  the  column,  all  equally 
\— ?     d— /       hexagonal ;  first  radial  pieces  four  or  five 

Rriiocrinu*  <»/pu*w— (Sat.  tise.)      ^.  -  .,  ij«i  'in 

Diasrun  ihowing  the  form  and  times  as  largc  as  the  subradials,  wider  than 

arrangement  of  the  basal,  aubra-  .  in  n  <  i 

JitJi  "'(Ti;^a"2r"^ith',S^^^^  l^^g^  ^^  ^^1  equally  pentagonal,  support- 
angle  toe  prominent.)  j^^g  ^^  f^^^y  broadly  tnmcated  upper  edges 


^^^j      ^^    pieces  small,  abou 

(1A  QP(  l)  "^^T'  ^retimes 
NJL>IqwA-IU  gonal  in  form;    si 
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the  second  primary  radials,  which  are  of  very  nearly  the  same 
size  and  form  as  the  first,  but  Fig.  34. 

have  their  sloping  sides  above, 
instead  of  below,  while  the  su- 
perior edge  of  each  supports  on  ^^,^^^,^^^^ 
its  upper  sloping  side  the  first  \^^~JL~y 
brachials,  or  a  series  of  second-  EHsocnnus  ^«.-<N.t  .i.e.) 

ary  radials,  yet  unknown.  Sur-  „p<J>  ^i-d^VSJ^S^^ 
face   smooth.      The  foregoing  diS^rSlSf*'"^  •''^' *"' "^ '^'''"' "^ 
cuts  of  this  species  represent  it  natural  size. 


Farther  comparisons  with  some  additional  specimens,  lead  us  to  believe  the 
form  from  Belleyue,  Nebraska,  described  by  us  under  the  name  E,  nehrascensuj  is 
as  we  at  first  suspected,  but  a  variety  of  this  species,  with  a  deeper  cup,  pro- 
duced by  haying  its  subradials  proportionally  larger. 

Locality  and  pontion :  Coal  Measures,  near  Springfield,  Sangamon  county, 
Illinois. 


Erisocrinus  conoideus,  M.  and  W. 

ErUocrinfu  eonoideut,  Miik  and  Worthin,  Aug.,  1865.    Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  150. 

Body  small,  below  the  summit  of  the  first 
radials  truncate-obconic,  nearly  twice  as  wide 
as  high ;  basal  pieces  a  little  wider  than  long, 
pentagonal  as  seen  projecting  beyond  the  col- 
umn, and  forming  together  a  small  low  cup, 
with  diverging  sides;  subradials  near  three 
times  as  large  as  the  basal  pieces,  a  little  wider 
than  long,  and  all  hexagonal ;  first  radial  pieces 
w<f^''^v5f*'"***l^.®'  half  as  long  as  wide,  about  twice  as  large  as 

body.   (^)I>lagmiiofplatei  o  7  o 

ofbody,enurfedtwodi«a.  ^j^^  subradials,  and  all  broadly  truncated  on 
the  same  horizontal  plane  above,  for  the  reception  of  the  second 
radial  pieces.  Surface  smooth ;  sutures  linear,  not  impressed ; 
plates  not  convex.     Column,  and  all  the  parts  above  the  first 


Sritoerinut  eonoidoM. 
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radial  pieces,  unknown.     Height,  to  summit  of  first  radials, 
0.20  inch ;  breadth  of  do.,  0.34  inch. 

This  species  will  be  at  once  distinguished  from  young  specimens  of  the  last, 
of  its  own  size,  by  its  obconic,  instead  of  basin  shaped  cup.  From  Professor 
de  Koninck's  species  cometa  (in  case  our  species  should  really  belong  to  his  ge- 
nus), it  will  be  distinguished  specifically  by  the  less  convex  outline  of  the  sloping 
under  sides  of  its  cup,  as  well  as  by  its  shorter  and  proportionally  wider  first 
radial  pieces.  It  will  of  course  have  to  take  the  name  Phiiocrimtx  coHoideuSy  in 
case  Professor  de  Koninck's  species  should  prove  generically  identical  with 
these  American  species. 

Locality/  and  ptjsilioH :  Springfield,  Illinois ;  Upper  Coal  Measures. 

Erisocrinus  tuberculatus,  M.  and  W. 

Erhocrinus  tuberculatus^  Meek  and  Wortuen,  August,  1865.   Proceed.  Acad.  Nat.  Sci.. 
Philad.,p.  150. 

Although  we  ouly  know  this  fine  species  from  its  detached  plates,  these  agree 
80  exactly  in  form  with  the  corresponding  parts  of  our  Ensocrinm  typxu  from 
the  same  beds,  that  scarcely  a  doubt  can  be  entertained  in  regard  to  their  be- 
longing to  the  same  genus,  while  they  differ  so  remarkably  in  their  surface 
characters  as  to  be  distinguished  at  a  glance,  specifically,  from  that  or  any 
other  Crinoid  known  in  our  Coal  Measures.  This  difference  consists  in  their 
entire  external  surface  being  covered  with  regularly  disposed,  narrow,  promi- 
nent tubercles,  instead  of  being  smooth. 

Of  these  tubercles  there  are,  on  a  first  radial  plate  measuring  0.90  inch  in 
breadth,  and  0.54  inch  in  height,  about  thirty  in  number,  arranged  so  as  to 
form  two  rows  of  about  eight  each,  ranging  parallel  to  the  inferior  sloping  mar- 
gins, and  one  row  of  about  eight  along  the  superior  margin.  Between  this 
latter  row  and  those  below,  there  are  usually  a  few  tubercles,  either  isolated  or 
^  *  a  third  transverse  row.     There  is  likewise  usually  one  or  several  others 

wer  middle  angle  outside  of  the  regular  rows.     This  arrangement  of 
*cles  into  rows  is  not,  however,  always  obvious  at  a  first  glance,  but  a 
0  such  a  disposition  can  always  be  seen. 

econd  radials  the  tubercles  are  arranged  in  a  single  row  along  the 

each  superior  sloping  margin,  with  one  or  more  in  the  middle 

rows.     In  the  articulating  or  connecting  surfaces  of  the  radial 

•erve  no  differences  between  these  pieces  and  those  of  the  corre- 

\  of  E.  fjfjm». 

plates  indicate  a  transverse  diameter  of  1.40  inch  for  the  entire 
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If  our  proposed  genus  Erisocrinus  is,  as  we  have  suspected,  identical  with 
PhUocrinus  of  Koninck,  the  name  of  this  species  will  have  to  be  written  PhUo- 
crinus  tuberculatus. 

Locality  and  position :  Upper  Coal  Measures;  Sugar  creek,  Sangamon  county, 
Illinois,  and  near  Brighton,  Jersey  county,  Illinois. 

MOLLUSCA. 

BRAOHIOPODA. 

Genus  PRODUCTUS,  Sowerby,  1812. 

(Min.  Conch.,  i,  p.  153.) 

Productus  nanus,  M.  and  W. 

PI.  26,  figs.  4a,  46,  4c,  4rf. 

Produettu  nanut^  Mbsk  and  Worthbn,  October,  1860.    Proceedings  Acad.  Nat.  Sci., 
Philad.,  p.  450. 

Shell  very  small,  nearly  hemispherical;  hinge  about  equal- 
ing the  greatest  breadth;-  anterior  side  regulariy  rounded,  sides 
intersecting  the  hinge  nearly  at  right  angles.  Ventral  valve 
gibbous,  without  any  traces  of  a  mesial  sinus ;  ears  triangular, 
convex  and  moderately  distinct  from  the  swell  of  the  visceral 
region;  umbo  ronvex,  incurved,  and  apparently  extending 
slightly  beyond  the  hinge  line.  Surface  ornamented  by  com- 
paratively large,  rounded,  radiating  costaB,  which  are  rather 
wider  than  the  grooves  between  on  the  convex  part  of  the 
valve,  bulf^%uddenly  bifurcate,  and  increase  by  the  intercala- 
tion of  others,  around  the  anterior  and  antero-lateral  margins ; 
entire  surface  crossed  by  numerous  very  fine  concentric  striae ; 
visceral  region  also  marked  by  moderately  distinct,  rather  reg- 
ular concentric  wrinkles,  while  the  bases  of  a  few  scattering 
spines  may  be  seen  on  the  anterior  slope.  (Dorsal  valve 
unknown.)  Length,  0,37  inch;  breadth,  0.44  inch;  convexity, 
0.25  inch. 
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This  little  shell  resembles  P.  muricatus^  of  Norwood  and  Pratten,  but  is 
smaller,  and  has  a  more  convex  ventral  valve.  It  also  differs  from  all  the  spe- 
cimens of  that  species  we  have  seen,  in  the  pecaliar  sadden  bifurcation  of  its 
costse  on  a  somewhat  raised  band  around  the  free  border  of  its  ventral  valve. 

Mr.  Thomas  Davidson,  of  London,  the  highest  authority  on  the  fossil 
Brachwpoda^  after  examining  specimens  of  P,  wahasfiensis^  P,  spienJens^  and 
P.  muricatm  (N.  and  P.),  from  Illinois,  pronounces  them  almost  certainly  all 
identical  with  P.  longigpinus^  of  Sowerby;  and  since  we  have  seen  his  figures 
of  the  varieties  of  that  species  in  his  Monographs  of  the  Carboniferous  Brachio- 
poda  of  Pjngland  and  Scotland,  we  are  inclined  to  adopt  his  opinion. 
Although  none  of  these  varieties  agree  with  the  little  shell  under  consideration, 
we  should  not  be  surprised  if  more  extensive  collections  would  bring  to  light 
intermediate  gradations  connecting  it  with  P,  lo7i(/{spmv8,  Sowerby. 

Our  figures  4  a,  4  6  and  4  c,  of  this  species,  show  the  divisions  of  the  cost^e 
around  the  front  too  fine,  and  crowded;  the  enlargement,  figure  4^,  gives  a 
correct  idea  of  their  appearance  under  a  magnifier. 

Localiti/  and  position :  Jefferson  county,  Iowa;  Lower  Coal  Measures. 


Genus  SYNTRIELASMA,  M.  and  W. 

Synon, — Chorittitei  (»p.)t  Fischkr,  1825.     Programme  Bur  la  Choristites. 

Terebratula  (sp.),  d'ORBiONT,   1842.     Voyage  dans  Amcr.   Mcrid.,  vol.  3,   p. 

42;  (not  Miller  and  others). 
Spirifer  (sp.),  Hall,  1852.     Stansbary's  Report  Exp.  to  Great  Salt  Lake,  p. 

409 ;  (not  Sowerby). 
Orthia  (sp.),  Saltib,  1861.     Jour.  Geol.  Soc,  London,  vol.  xvii,  p.  64 ;  (not 

Dalman). 
Syntrielatma,  Meek  and  Worthen,  Dec,  1865.     Proceed.  Acad.  Nat.  Sci., 

Philad.,  p.  277. 

Shell  thin^  gibbous  or  subglobose,  in  adult  specimens;  valves 

articulated  by  teeth  and  sockete,  in  the  typical  species  nearly 

equally  convex;  hinge  line  straight  and  very  short;  area  small, 

partly  common  to  both  valves,  but  higher  in  the  ventral  valve, 

where  it  is  divided   by  a   triangular,   open   foramen;  beaks 

incurved,  subequal.    Surface  radiately  striate,  and  ornamented 

with  large,  radiating  plications,  which  form  deeply  interlocking, 

angular  projections  at  their  terminations  in  the  margins  of  the 

front — one  of  the  plications  a  little  larger  than  the  others  on  the 

middle  of  tfte  dorsal  valve,  so  as  to  assume  somewhat  the  char- 
— 41         SHTT.'a,  18M. 
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acter  of  a  mesial  fold,  opposite  a  corresponding  sinus  of  the 
other  valve. 

Socket  plates  of  the  dorsal  valve  much  as  in  Orthis,  being 
quite  prominent  and  very  diverging,  with  a  linear,  longitu- 
dinal, mesial  ridge  between  them.  Dental  laminae  of  the  ven- 
tral valve,  thin,  prominent,  very  closely  approximate  at  their 
connection  with  the  bottom  of  the  valve,  and  with  a  similar 
mesial  septum,  extending  as  three  nearly  parallel  plates  to  the 
middle  of  the  valve.  (Muscular  and  visceral  impressions 
unknown.)     Shell  structure  distinctly  punctate. 

The  typical  species  of  this  group  (^Sjnri/cr  hemipHcatus,  Hall),  has  the  gene- 
ral external  appearance,  when  well  developed,  of  a  subglobose  Orfhis,  of  the 
section  usually  described  as  resupinate,  excepting  that  it  is  provided  with  a  few 
very  large  plications,  one  of  which  forms  a  mesial  fold  on  the  dors  1  valve. 
Internally,  however,  we  observe  a  marked  difference  in  the  nature  and  arrange- 
ment of  the  dental  laminss,  which  at  their  connection  with  the  bottom  of  the 
valve,  are  closely  approximate,  and  with  a  prominent  mesial  septum,  extended 
nearly  parallel  to  each  other,  far  forward.  The  close  approximation  of  these 
plates,  indicates  a  different  arrangement  of  the  cardinal  and  other  muscles, 
from  that  of  OrthU,  In  the  latter  genus,  slight  ridges  usually  extend  forward 
from  the  dental  lamina),  but  so  widely  separated  as  to  leave  a  large  depression 
between,  for  the  attachment  of  the  muscles.  In  the  type  under  consideration, 
the  plates  that  represent  these  ridges  in  Orthis,  are  so  close  together  that  it  is 
difficult  to  understand  how  any  muscles  could  have  been  attached  to  the  bottom 
of  the  valve  between  them.  This  will  be  better  understood  when  we  state  that 
these  plates  are  rarely  more  than  the  tenth  of  an  inch  apart  at  their  connection 
with  the  bottom  of  the  valve,  and  in  some  examples,  where  the  shell  is  as  much 
as  nine-tenths  of  an  inch  in  diameter,  the  space  between  these  laminsB  is  no 
where  more  than  0.06  of  an  inch  across,  and  at  least  one-fourth  of  this  narrow 
space  is  occupied  by  the  mesial  septum. 


Syntrielasma  hemiplicatti. 

The  aboTe  cat,  a,  shows  the  dental  laminse  (^  <)<  and  mesial  septum  (m),  as  seen  in  a  section  across 
the  beak  of  the  Tentral  ralve.  Figure  6,  represents  the  laminae  (<),  as  seen  in  a  tide  Tlew ;  also  the 
pocket  plates  (s)  In  the  same  way.  Fig.  (e)  is  an  outline  posterior  view,  of  is  smalwspecimsn,  show- 
ing the  small  area  and  foramen. 
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Tbis  group  will,  we  think,  almost  beyond  doubt,  include  two  South  Ameri- 
can shells,  described  by  d'Orbigny,  from  the  Carboniferous  rocks  of  Bolivia, 
under  the  names  Terebrahda  Andii  and  T.  Gaudreyi.  Indeed  we  have  some 
suspicions  that  his  T.  Andii  may  even  be  specifically  identical  with  the  type  of 
our  group.  D'Orbigny's  figures  appear  to  represent  a  more  coarsely  striated 
shell  than  ours,  and  show  the  plications  extended  farther  towards  the  beaks ; 
but  Mr.  Salter  refers  to  that  species,  under  the  name  Orthis  Andii,  a  shell  col- 
lected by  David  Forbes  in  the  Andes  (^Qwart,  Jour,  Geol.  Soc.,  xvii,  p.  64,  pi. 
iv,  fig.  3),  that  agrees  almost  exactly  in  form,  as  well  as  in  the  plications,  with 
that  before  us.  It  shows,  however,  no  radiating  strise,  but  they  were  probably 
in  part  obliterated  by  wearing,  for  so  careful  an  observer  as  Mr.  Salter  would 
not  refer  a  perfectly  smooth  shell,  to  as  distinctly  striated  a  species  as  d'Orbig- 
ny's  figures  represent.  We  also  regard  Cliorislites  Lamarckii,  of  Fischer,  = 
Spirifer  Lamarckii^  Murchison,  de  Verneuil  and  Keyserling,  (^Geol,  Russ  ,  ii, 
pi.  vi.,  fig.  8a,  8  6],  as  most  probably  another  example  of  this  genus.  The 
distinguished  authors  of  the  Geology  of  Russia,  were  evidently  in  doubt  in 
regard  to  the  affinities  of  the  last  mentioned  species,  of  which  they  had  no  per- 
fect specimens,  and  state  that  they  would  have  referred  it  to  Terehratula,  had 
it  not  been  for  the  fact  that  Fischer  described  it  as  having  a  straight  hiqge, 
and  a  triangular  foramen. 

So  far  as  we  know,  this  genus  is  strictly  confined  to  the  Carboniferous  rocks, 
and  includes  but  few  species.     It  belongs  to  the  Strophomenidx,  near  Orthis, 

We  have  not  had  access  to  Fischers*s  work,  and  consequently  do  not  know 
what  characters  he  assigned  to  his  proposed  genus  Choriatites,  nor  what  species 
was  regarded  by  him  as  its  type.  From  the  species  included  under  that  name 
by  him,  however,  it  seems  manifest  he  intended  it  for  the  same  group  for  which 
Sowerby's  older  name  Spiri/er,  is  now  retained.  We  also  have  the  impression 
that  Spirifer  moiquensis  was  his  typical  species  of  Charisliles.  Should  it  be 
the  fact,  however,  that  the  species  Lamarckii  was  the  type  of  his  genus,  and 
that  it  has  the  internal  characters  of  our  genus,  it  would  be  necessary  to  retain 
his  name  Clioriitites,  for  the  group  mder  consideration.  If  so,  we  shall  have 
no  objection  to  abandoning  our  name,  and  calling  the  American  species  Choris- 
tites  hemipUcatuM,  for  we  shall  always  yield  cheerfully  to  the  law  of  priority. 


Syntrielasma  iiemiplicata,  Hall  (sp). 

Spirifer  hemiplieatutj  Hall,  18C2.     Stansbury's  Report  Great  Salt  Lake  Exp.,  p.  409, 
pi.  iv.,  fig.  3a,  36. 

SuELL  in  young  examples,  moderately  convex,  and  resem- 
bling a  "fesupinate"  Orthisy  in  adult  specimens  often  so  gib- 
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bous  that  the  convexity  of  the  two  valvea  ia  greater  in  the 
middle  than  the  diameter  in  any  other  direction.     Hinge  line 
p.    3^  only  about   equaling  half  the 

»  *  transverse     diameter    of    the 

valves,  and  _owing  to  its  short- 
ness, and  the  convexity  of  the 
shell,  imparting  little  or  no  an- 
gularity to  the  lateral  slopes  at 
its  extremities.     Dorsal  valve 

Sgntriitatma  htmipiieata. 

Fig.  o,  dorMi  Titw,  Dniomi  sin,  with  ■  pun  of  gomewhat   more  convex  than 


B.:n'i.^o;;r.o"Sc,w'rh.°'t™''»':;i.ii',SJSi:{the  other,  and  veiy  strongly 
ta«icii^««.nm,i«i=..r>..i-.i.  arched  ;   umbonal   region  gib- 

bous,  and  often  in  adult  shells  projecting  beyond  the  beak  of  the 
opposite  valve ;  beak  strongly  incurved,  bo  as  to  bring  its  apex 
under  the  beak  and  nearly  against  the  area  of  the  other  valve  j 
area  about  half  as  high  as  in  the  other  valve,  and  distinctly  in- 
curved with  the  beak.  Ventral  valve  convex ;  beak  only  moder- 
ately prominent,  and  arched  or  more  or  less  incurved ;  area  small, 
about  one-third  as  high  aa  wide,  not  always  very  distinctly  defin- 
ed,archingwith  the  beak;  itstriangularforamen  scarcely  as  wide 
as  high.  Surface  of  both  valves  ornamented  with  rather  fine, 
regular,  crowded  radiating  stride,  and  a  few  very  large  radiating 
plications,  never  defined  on  the  umbones,  but  becoming  more 
prominent  towards  the  front,  where  they  terminate  in  deeply 
interlocking,  angular  marginal  projections.  Of  these  plicationa 
there  are  two — rarely  three — on  each  side  of  the  slightly  lai^r 
and  more  prominent  one  forming  the  meaial  fold  of  the  dorsal 
valve ;  while  on  the  ventral  valve  there  are  three — rarely  four 
— on  each  side  of  the  mesial  sinus.  A  few  zigzag  marks  of 
growth  also  traverse  the  anterior  and  lateral  margins  of  the 
valves,  parallel  to  their  deeply  notched  edges.  Length  of  a 
medium-sized  adult  specimen,  0.72  inch ;  breadth  of  ditto,  0.74 
inch ;  convexity,  0.75  inch.  Radiating  striae  numbering  twelve 
to  fifteen  in  0.10  inch. 
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It  is  impossible  to  confoand  this  iAterestiDg  shell,  for  a  moment,  with  any 
other  known  form  of  our  entire  Palsoocoic  series.  In  yonng  examples,  as 
already  stated,  it  is  much  less  convex,  and  presents  somewhat  the  appearance 
of  an  OrthUy  its  plications  being  at  that  stage  of  its  growth  rounded,  very  ob- 
scure, and  only  indicated  near  the  front.  In  larger  specimens  they  are  much 
more  prominent,  and  lijce  the  sinuses  between,  more  angular,  while  the  valves 
are  greatly  more  convex  and  more  arched ;  the  beaks  are  also,  in  these  larger 
specimens,  more  incurved,  and  the  area  less  apparent. 

Worn  specimens,  or  internal  casts  of  adult  examples,  sometimes  resemble 
some  of  the  small  globose  species  of  the  genus  Pentameru^,  particularly  such 
species  as  that  described  by  Professor  Hall  {loica  Repoi't,  vol.  i,  part  ii,  p.  514), 
from  the  Hamilton  group,  under  the  name  P,  occidentalism  but  the  more  dis- 
tinct costse  and  radiating  striaa  readily  distinguish  our  shell,  where  the  surface 
is  intact.  It  is  also  a  resupinate  species,  so  that  its  dorsal  valve  corresponds 
to  the  ventral,  in  the  Pentamerus  alluded  to. 

In  examining  the  striao  under  a  magnifier,  especially  on  the  sides  of  the 
valves,  we  notice  that  occasionally  one  of  them  increases  slightly  in  size  for  a 
short  distance,  to  a  point  where  there  seems  to  be  a  minute  opening,  as  if  it 
had  been  the  base  of  a  tubular  hair-like  spine.  Immediately  below  each  of 
these  the  strias  are  each  slightly  less  prominent.  These  little  openings  are 
greatly  larger  and  more  scattering  than  the  punctures  of  the  substance  of  the 
shell,  which,  however,  are  comparatively  large,  scattering,  and  easily  seen  with 
a  good  pocket  lens  on  exfoliated  surfaces. 

LocaUti/  and  position:  Twelve  miles  north  of  Vandal  ia,  Illinois;  Upper  Coal 
Measures.  This  is  the  only  locality  at  which  this  shell  has  been  found  in  Illi- 
nois. It  occurs,  however,  at  the  same  horizon  in  Eastern  Kansas,  Northern 
Missouri  and  Western  Iowa,  where  it  is,  as  in  this  State,  associated  with  nearly 
all  the  common  Upper  Coal  Measure  species  of  the  West. 

*  Ab  Prof.  Hall  had  previously  applied  the  name  P.  oceidtntaliM  to  another  Bpecies, 
from  Canada,  in  the  second  volame  of  the  Palaeontologj  of  New  York,  p.  341,  it  becomes 
necetsarj.  in  order  to  prevent  confusion,  that  our  Hamilton  group  species  of  the  West 
should  receive  another  name.  We  would  therefore  propose  to  call  it  Pentamerui  gait- 
at^farmj  from  its  resemblance  to  smooth  specimens  of  P.  galeatus. 
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LAMELLIBRANOHIATA. 

Genus  AVICULOPECTEN,  McCoy,  1852. 

(Ann.  and  Mag.  Nat.  Hist.,  vii.  p. 171.) 

AvicuLOPECTEN  CoxANUs,  M.  and  W. 

PI.  26,  fig.  6  a,  6  6. 

Aviculopecten  Coxanutj  Meek  and  Wobthbn,  October,  1860.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  453. 

Comp.  AvietUopeeten  reetilaterarius  (=Avieula  rectilaterariOj  Cox),  Kentucky  i?^.,Tol.  3, 
p.  671. 

Shell  (left  valve)  small,  extremely  thin,  compressed,  broad 
subovate  exclusive  of  the  ears,  very  slightly  oblique ;  anterior 
and  posterior  margins  rounding  into  the  base  from  below  the 
ears;  base  regularly  rounded;  hinge  nearly  straight,  not  quite 
equaling  the  greatest  breadth  of  the  valves  below,  directed 
very  nearly  at  right  angles  to  the  longer  axis  of  the  shell. 
Anterior  ear  of  moderate  size,  triangular,  the  angle  at  the  ex- 
tremity being  a  little  rounded;  flattened  so  as  to  be  quite  dis- 
tinct from  the  umbonal  slope,  and  separated  from  the  margin 
below  by  a  rather  abruptly  rounded  sinus.  Posterior  ear  of 
nearly  the  same  size  as  the  other,  but  differing  in  being  acutely 
pointed  at  the  extremity ;  flattened,  but  not  so  distinct  from 
the  umbonal  slope  as  the  anterior  ear;  separated  from  the  pos- 
terior margin  by  a  regularly  rounded,  moderately  deep  sinus. 
Beak  compressed,  scarcely  projecting  beyond  the  cardinal  mar- 
gin, and  located  slightly  in  advance  of  the  middle  of  the  hinge ; 
umbonal  slopes  diverging  from  the  beak  at  an  angle  of  about 
77°.  Surface  ornamented  by  small,  simple,  depressed  and 
rigid  costaB,  which  alternate  in  size,  the  smaller  ones  dying  out 
at  various  distances  between  the  margin  and  the  umbo;  cross- 
ing all  of  these  are  numerous  extremely  fine,  closely  arranged 
concentric  striae.  Right  valve  unknown.  Length,  or  diameter 
from  the  hinge  to  the  basal  margin,  0.53  inch ;  diameter,  from 
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the  anterior  to  the  posterior  margin,  0.51  inch;  length  of  hinge 
0.46  inch ;  convexity  of  the  left  valve  about  0.05  inch. 

m 

In  some  of  its  varieties  this  species  seems  to  approach  quite  nearly  Aviado- 
pecten  recti-laterarius,  Cox,  sp.,  bat  it  is  usually  a  narrower  shell,  and  always 
differs  from  the  published  figure  of  that  species  in  having  its  ears  more  dis- 
tinct from  the  umbonal  slopes,  particularly  the  anterior  one.  Its  posterior  ear 
also  differs  in  being  sinuate  instead  of  straight,  and  in  terminating  in  an  acute 
point,  instead  of  a  right  angle. 

Some  of  our  specimens  are  as  much  as  one-third  larger  than  that  we  have 
figured,  and  slightly  more  oblique,  with  proportionally  larger  costse.  These 
resemble  more  nearly  the  shell  figured  by  Prof.  Cox,  but  always  differ  in  having 
the  margin  of  the  posterior  ear  distinctly  sinuous,  and  its  extremity  acutely 
pointed.* 

Our  species  also  resembles  Aviculopccten  papyrcicew^  of  Sowerby,  but  differs 
in  being  less  oblique,  and  in  having  a  more  obtuse  anterior  ear,  and  simple 
eostae,  as  well  as  a  smaller  and  more  deeply  sinuous  posterior  ear. 

The  specific  name  was  given  in  honor  of  Prof.  E.  T.  Cox,  of  the  Kentucky 
and  Arkansas  Geological  Surveys. 

Locality  and  jyositlon :  Adams  county,  Illinois,  in  a  dark  bituminous  shale 
of  the  Lower  Coal  Measures. 


AvicuLOPECTEN  PELLuciDUS,  M.  and  W. 

PI.  26,  fig.  5a,  55. 

Avieulopecten  pellucidut^  Mebk  and  Worthin,  Oct.,  1860.     Proceed.  Acad.  Nat.  tici., 
Philad.,  p.  455. 

Shell  very  small,  extremely  thin  and  fragile,  compressed^ 
subovate  or  subcircular,  somewhat  oblique;  hinge  margin 
straight,  less  than  the  greatest  diameter  of  the  valves  from  the 
front  to  the  posterior  side;  ventral  margin  nearly  regularly 
rounded  ;  anterior  edge  rounded  near  the  middle,  aind  passing 
by  a  slightly  oblique  curve  into  the  ventral  border ;  posterior 
margin  most  prominent  below  the  middle,  sloping  obliquely 

*  In  comparing  our  shell  with  the  figure  and  description  published  by  Prof.  Cox,  it  is 
necessary  that  the  reader  should  bear  in  mind  that  he  has  inadvertently  described  the 
•nterior  ear  as  the  potterior^  and  the  potterior  as  the  anterior. 
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forwards  and  upwards  above.  Left  valve  much  compressed ; 
anterior  ear  rather  small,  triangular,  flattened  and  distinct 
from  the  umbonal  slope.  Posterior  ear  of  about  the  same  size 
as  the  other,  flattened  and  terminating  in  a  rather  acute  angle; 
separated  from  the  posterior  margin  by  a  broad,  very  shallow, 
rounded  sinus.  Beak  compressed,  located  very  nearly  at  the 
middle  of  the  hinge.  Surface  ornamented  by  very  fine,  radia- 
ting,  thread-like  stria,  which  increase  by  intercalation  and  are 
generally  rather  smaller  than  the  depressions  between ;  crossing 
these  are  equally  fine,  regular,  less  distinct  concentric  striae. 
(Right  valve  unknown.)  Diameter  from  the  ventral  margin 
to  the  hinge,  0.36  inch ;  breadth  from  the  anterior  to  the  pos- 
terior margin,  0.35 ;  length  of  hinge,  0.23  inch ;  number  of 
radiating  striaa  in  O.IO  inch  at  the  ventral  margin,  about  12. 

This  delicate  little  shell  will  be  readily  distinguished  from  the  last  bj  its 
smaller  size  and  mach  finer  surface  markings,  which  form  a  neat  cancellated 
style  of  ornament.  It  is  also  a  more  oblique  shell,  with  a  rather  straighter  and 
proportionally  shorter  hinge,  and  more  angular  anterior  ear. 

LocaUty  and  position :  Same  as  preceding. 

AvicuLOPECTEN  KoNiNCKii,  M.  and  W. 

PL  26,  fig.  8. 

Avieulopecten  Koninekii^  Miek  and  Wobtbin,  Oct.,  1860.     Proceed.  Acad.  Nat.  Sci., 
PhiUd.,  p.  453. 

Shell  large,  thick,  truncato-subcircular,  rather  compressed, 
wider  than  long,  not  oblique,  broadly  rounded  on  the  pallial 
margin,  and  more  narrowly  rounded  on  each  side  below  the 
ears;  hinge  straight,  apparently  rather  less  than  the  greatest 
breadth  of  the  valves  below,  and  ranging  very  nearly  at  light 
angles  to  the  vertical  axis  of  the  shell ;  right  valve  compressed, 
most  convex  near  the  umbo,  and  flattened  towards  the  free 
margins;  anterior  ear  having  the  form  of  an  inequilateral  tri- 
angle, the  anterior  side  being  shorter  than  either  of  the  others, 
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separated  from  the  margin  below  by  an  obtusely  angular,  or 
somewhat  rounded  sinus;  posterior  ear  compressed,  longer  than 
the  other,  and  acutely  angular  at  the  extremity,  separated  from 
the  margin  below  by  a  nearly  rectangular  notch;  beak  com- 
pressed, small,  and  not  projecting  beyond  the  hinge  margin, 
located  a  little  in  advance  of  the  middle  of  the  hinge;  cardi- 
nal area  inclined  over  towards  the  right,  and  not  very  wide ; 
surface  ornamented  by  rather  small,  straight,  obscure,  de- 
pressed, radiating  costaB,  crossed  by  nearly  obsolete  marks  of 
growth.  Left  valve  more  convex,  and  marked  by  more  promi- 
nent costae,  which  are  crossed  by  much  smaller,  closely  arranged 
concentric  striae.  Ears  and  beak  unknown.  Greatest  breadth 
parallel  to  the  hinge  a  little  below  the  middle,  3.39  inches; 
height,  or  diameter  from  the  base  to  the  hinge,  about  3  inches; 
length  of  hinge,  near  3  inches. 

This  fine  species  presents  some  anology,  in  size  and  general  outline,  to  Avi- 
cidopectenconcavm^  of  McCoy,  (^Synop,  Curb,  Fons.  Ireland^  tab.  15,  fig.  10),  but 
may  be  readily  distinguished  b^its  more  pointed  posterior  ear,  and  the  coarser, 
as  well  as  more  regular  costso  of  its  left  yalve,  which  is  also  a  little  conyex, 
instead  of  concave.  In  our  figure,  however,  the  costao  are  represented  a  little 
too  irregular,  and  too  crowded  on  the  posterior  car  of  the  right  valve.  Usually 
about  eight  or  nine  of  the  costao  occupy  a  space  of  half  an  inch  at  the  ventral 
margin  of  the  body  of  each  valve.  They  seem  always  to  increase  by  interca- 
lation, the  intermediate  t)nes  dying  out  between  the  free  margin  and  the  umbo. 

The  specific  name  was  given  in  honor  of  Prof.  L.  de  Koninck,  the  distin- 
guished palaeontologist  of  Liege. 

IjocaUfy  and  position :  Alpine,  Iowa ;  Lower  Coal  Measures. 

AVICULOPECTEN   INTERLINE ATUS,  M.  and  W. 

PI.  26,  figs,  lay  lb, 

m 

Aviculopecten  inttrlineatut,  Meek  and  Worthex,  Oct.,  1860.     Proceed.  Acad.  Nat.  8ci., 
Philad.,  p.  454. 

Shell  (left  valve)  rather  small,  compressed,  broad  ovate  or 
subcircular   exclusive   of  the  ears,  not  oblique;    length  and 

2  Sirr.  81,1866. 
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breadth  nearly  equal;  hinge  straight,  about  equaling*  the 
greatest  breadth  of  the  valve  below,  ranging  at  right  angles  to 
the  vertical  axis  of  the  shell.  Base  regularly  rounded ;  poste- 
rior and  anterior  margins  rounded  from  below  the  ears  to  the 
base.  Anterior  ear  triangular,  flattened  so  as  to  be  very  dis- 
tinct from  the  umbonal  slope;  posterior  ear  somewhat  larger 
than  the  other,  compressed,  triangular,  the  hinge  side  being 
longer  than  either  of  the  others,  rather  acutely  angular  at  the 
extremity.  Beak  compressed,  a  little  nearer  the  anterior  than 
the  posterior  extremity  of  the  hinge ;  umbonal  slopes  diverging 
from  the  beak  at  an  angle  of  about  78  ^ ;  anterior  one  subangu- 
lar.  Surface  ornamented  by  about  fifteen  regular,  very  promi- 
nent, slender,  and  obscurely  crenulated,  concentric  costaa,  which 
are  separated  by  spaces  from  four  to  six  times  their  own 
breadth,  excepting  on  and  near  the  ears;  spaces  between  the 
costaa  occupied  by  numerous  fine,  regular,  closely  arranged 
concentric  striae,  which  are  crossed  by  faint  indications  of  radi- 
ating ribs.  Diameter,  from  the  pallial  border  to  the  hinge^ 
6.60  inch;  breadth,  from  the  anterior  to  the  posterior  margin, 
0.62  inch;  convexity,  0.12  inch.     Right  valve  unknown. 

This  exceedingly  beautiful  species  seems  to  have  varied  a  little  in  the  details 
of  its  surface  markings  at  different  ages.  In  young  shells,  the  regular  conoen- 
trie  costSB  seem  to  be  nearly  or  quite  smooth,  but  as  the  shell  advanced  io  its 
growth,  they  gradually  assumed  an  irregularly  crenulated  outline,  and  become 
themselves  ornamented  with  extremely  fine  longitudinal  strife,  not  visible  with- 
out the  aid  of  a  lens.  These  strisc  are  very  much  finer  and  less  distinct  than 
those  occupying  the  spaces  between  the  costse.  The  faint  indications  of  radi- 
ating costsB,  seen  crossing  the  concentric  strife  in  the  depressions  between  the 
concentric  ribs,  are  also  wanting  on  young  shells. 

We  know  of  no  other  species,  from  either  American  or  foreign  localities, 
nearly  allied  to  this.  It  is  probably  the  most  elaborately  ornamented  species 
of  the  genus  known,  and  may  present  some  corresponding  differences  in  the 
hinge  and  interior,  that  would  warrant  its  separation  as  the  type  of  a  distinct 
genus. 

Locality  and  position:  La  Salle,  Illinois ;  Upper  Coal  Measures,  near  horison 
•f  coal  No.  11. 
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AvicuLOPECTEN  OGCiDENTALis,  Shumard? 

PI.  27,  figs.  4,  5,  5a. 

Pecten  oecidentalitj  Shumard,  1855.     Missoari  Geological  Report,  part  ii,  p.  207. 

Pe€ten  CUavelandieuSj  Swallow,  1858,     Trans.  St.  Louis  Academj  Sciences,  i,  p.  184. 

Aviculopeeten ?  Mibk  and  Hayden,  1865.     Palaeontologj  of  the  Upper  Missouri, 

p.  50,  pi.  ii,  fig.  10. 

Shell  exclusive  of  the  ears,  broad  subovate  or  flabelliform ; 
length  from  beak  to  ventral  margin,  slightly  greater  than  the 
antero-posterior  diameter ;  umbonal  margins  converging  to  the 
beaks  at  an  angle  of  80°  to  85° ;  lateral  borders  rounding  into 
the  regularly  rounded  pallial  margin;  hinge  line  nearly  or 
quite  equaling  the  greatest  breadth  of  the  valves.  Left  valve 
distinctly  more  convex  than  the  other ;  ears  subequal,  the  ante- 
rior one  being  slightly  shorter,  more  convex  and  more  obtuse 
than  the  other,  as  well  as  more  distinctly  defined  by  the  um- 
bonal angle — sinus  separating  each  from  the  lateral  margins 
rather  shallow,  that  on  the  posterior  side  being  more  broadly 
rounded  than  the  other ;  surface  of  each  ear  ornamented  by 
eight  to  ten  or  twelve  unequal,  small  radiating  costaa,  which 
are  crossed  by  numerous  very  fine,  closely  arranged  concentric 
striae ;  body  of  the  valve  similarly  marked,  about  twelve  of  the 
larger  costse  reaching  the  beak,  and  the  smaller  intermediate 
ones  dying  out  at.various  distances  between  the  beak  and  the 
pallial  margin ;  one  on  the  posterior  umbonal  slope  larger  and 
more  prominent  than  any  of  the  others.  Right  valve  nearly 
flat  and  much  more  faintly  ribbed  than  the  other,  with  which 
it  agrees  in  form,  excepting  that  the  byssal  sinus  under  the 
anterior  car  is  much  deeper  and  more  sharply  defined.  Cardi- 
nal area  of  moderate  breadth,  finely  striated  and  inclined  over 
towards  the  left  valve.*     Diameter  from  beaks  to  ventral  mar- 


*  In  good  casts  of  the  area  of  this  species,  we  have  observed  unmistakable  evidence* 
of  a  very  shallow,  flattened,  trigonal  cartilage  pit.  It  is  unlike  that  of  Pecten^  how. 
ever,  being  quite  broad,  distinctly  triangular  and  very  oblique,  more  as  we  see  in 
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gin,  0.80  inch ;  antero-posterior  diameter,  0.73  inch ;  convexity 
of  the  two  valves,  0.20  inch. 

This  is  probably  the  species  described  by  Dr.  Shumard,  in  the  Missouri  Re- 
port, from  the  Coal  Measures  of  that  State,  under  the  name  Pecten  ocddentaiis, 
and  subsequently  by  Prof  Swallow  from  Kansas,  under  the  name  P.  Clearf- 
landtcus.  Apparently  the  same  shell  was  found  by  Br.  Hayden,  in  a  hard 
siliceous  rock  near  the  Black  Hills,  Dakota.  It  likewise  occurs  in  the  Upper 
Coal  Measures  of  Kansas,  where  it  ranges  up  into  beds  containing  Permian 
types. 

The  engraver  was  unsuccessful  in  representing  the  lefl  valve  of  this  species 
by  figure  5  of  our  plate.  The  outline,  as  there  given,  is  correct,  bnt  the  costsB 
are  very  imperfectly  represented.  On  the  shell  they  are  a  little  flattened,  and 
separated  by  depressions  wider  than  their  own  breadth,  with  usually  a  smaller 
one  intercalated  between  each  two  of  the  larger,  only  the  latter  of  which  extend 
up  to  the  beak.  Crossing  all  of  these  ribs  and  the  depressions  between,  there 
are  numerous  fine,  closely  arranged  concentric  striss,  and  a  few  stronger  con- 
centric marks  of  growth,  which  latter  often  interrupt  or  dislocate  the  costae 
towards  the  free  borders.  These  characters  are  better  seen  in  our  figure  5a. 
One  of  the  ribs  on  the  posterior  umbonal  slope  of  the  left  valve  seems  to  be 
always  larger  than  any  of  the  others. 

Locality  and  position:  Upper  Coal  Measufes;  Saline  Creek,  Gallatin  county, 
Illinois. 

Genus  STREBLOPTERIA,  McCoy. 

MeUagrina  (sp.),  McCoy,  1844.     Garb.  Foss.  Ireland,  p.  80;  (not  Lam.,  1819). 
Pecten  (sp.),  McCoy,  1844.     lb.,  and  otbers  ;  (not  Muller). 

Streblopteria,  McCoy,  1851.    Ann.  Mag.  Nat.  Hist.,  vii,  p.  170,  (without  type  or  exam- 
ple);  1855,  Brit.  PalKOzoic  Foss.,  third  part,  p.  482. 

"  Shell  ovate  or  rounded,  obliquely  extended  towards  the 
anterior  side;  posterior  wing  broad,  undefined,  nearly  rectan- 
gular, extended  nearly  as  far  as  the  posterior  margin  of  the 

Mtleagrina.  It  is  traversed  bj  the  same  fine  stris  that  mark  other  parts  of  the  area. 
One  of  the  most  important  distinctions  between  this  genus,  as  generally  understood, 
and  all  of  the  modern  type  of  the  Peetinid«j  is  the  presence  of  a  distinct,  well-defined 
cartilage  pit  in  the  hinge  of  the  latter.  The  species  under  consideration,  however, 
shows  that  there  was,  sometimes  at  least,  a  slight  tendency  to  form  a  similar  cartilage 
depression  in  the  area  of  Aviculopecten^  thus  furnishing  another  evidence  of  the  imper- 
ceptible gradations  by  which  all  groups  will  probably  be  found  linked  together  when  we 
can  have  an  opportunity  to  compare  very  large  numbers  of  the  living  and  extinct  types. 
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shell;  anterior  ear  small,  deeply  defined;  surface  smooth  or 
radiately  ridged ;  one  large,  faintly  marked,  muscular  impres- 
sion a  little  behind  the  middle;  one  short,  narrow  tooth  slightly 
diverging  from  the  hinge  on  the  posterior  side  of  the  beaks ; 
ligament  confined  to  a  narrow,  simple  facet  on  the  liinge 
margin." 

In  first  publishing  the  above  description  in  1851,  Prof.  McCoy  neither  fig- 
ured, described,  nor  cited  any  known  shell  as  a  type  or  example  of  his  proposed 
genus;  and  it  was  not  until  he  republished  it  in  1855,  and  described  under  it 
his  S.  lifviyata  and  S.  puIcheUa  (previously  placed  by  him  in  the  genus  Neiea- 
yr{na)\  that  Palaeontologists  had  the  means  of  knowing  definitely  what  group 
he  had  proposed  the  name  for.  Hence,  we  can  scarcely  regard  the  genus  as 
having  been  established,  until  the  date  of  the  latter  publication. 

The  two  species  just  mentioned,  were  alone  placed  by  Prof  McCoy  in  this 
genus,  and  as  the  last  mentioned  one,  his  S.  pulclieUa^  seems  to  be  only  known 
from  a  mere  fragment,  giving  no  very  satisfactory  idea  of  either  its  generic  or 
specific  characters,  his  first  species.  S.  Isevigata,  must  of  course  be  regarded  as 
the  type  of  the  genus.  This  is  a  thin,  compressed,  smooth,  Pcctenoid  shell, 
with  rather  short,  nearly  rectangular  cars,  a  short  hinge  line,  and  a  very  promi- 
nently rounded,  antero-ventral  outline.  The  latter  character,  together  with 
the  short  hinge  line,  and  position  of  the  beaks  a  little  behind  the  middle  of  the 
hinge  line,  give  the  valves  a  rather  curious  backward  obliquity,  regarded  by 
Prof.  McCoy  as  a  generic  character.  His  figure  shows  a  moderate  sinuosity  of 
the  anterior  margin,  under  the  anterior  ear,  but  as  it  was  drawn  from  a  le/l 
valve,  and  he  describes  the  anterior  ear  as  being  '*  deeply  defined,''  we  think 
the  genus  may  probably  be  found  to  include  a  somewhat  wider  range  of  forms 
than  its  author  seems  to  have  intended.  Hence  we  would  place  here  several 
species  that  have  been  referred  by  Prof.  McCoy,  and  others,  to  the  genus  Pectcn, 
and  have  not,  at  least  so  strongly  marked,  the  peculiar  backward  obliquity  of 
the  typical  species  of  Strehlopteria  The  shells  we  allude  to  are  smooth,  little 
Carboniferous  and  Permian  species,  and  seem  to  have  generally,  if  not  always, 
a  deep,  sharply  defined  byssal  sinus  in  the  anterior  margin  of  the  right  valve. 
It  is  possible  these  species  may  not  possess  the  hinge  characters  of  the  type  of 
this  genus,  but  as  they  certainly  do  not  belong  to  the  genus  Perten,  as  prop- 
erly restricted  to  such  forms  as  P,  max<';/ii/x,  and  appear  to  agree  more  nearly 
in  general  physiognomy  with  Strehlopteria^  than  with  Aviculojyertt^n^  or  any  of 
the  other  eslablished  genera,  it  seems  proper  to  so  dispose  of  them  until  their 
afiinities  can  be  more  clearly  determined  from  specimens  showing  the  hinge  and 
interior.  In  addition  to  the  following  described  species,  we  would  thus  refer 
to  this  genus  such  forms  as  Ptcfen  dmimilU  and  P,  cotmmilU^  McCoy,  and  P, 
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punUuSj  Munster,  as  well  as  some  of  the  forms  generally  referred  to  Avieult>-' 
pecten.  Thej  probably  all  differ  from  the  latter  genus,  not  only  in  their  trun- 
cated, or  smaller  posterior  ear,  and  greater  thinness,  ^at  in  having  no  cardinal 
area,  or  at  least  only  a  merely  linear  one.  Like  the  typical  species  of  the 
latter  genus,  they  are  doubtless  not  provided  with  the  cartilage  pit,  so  charac- 
teristic of  the  more  modern  types  of  the  Pectinidst, 

Prof.  Winchell,  has  proposed  the  name  Pemopecten*  {Proceed.  Acad.  Nat. 
Set.  Philad.,  July,  1865,  p.  125),  for  a  somewhat  similar  type.  That  genus, 
however,  differs  in  having  a  central  cartilage  pit  under  the  beaks,  with  smaller 
pits  along  the  hinge  on  each  side,  while  it  wants  the  deep  byssal  sinus  under 
the  anterior  ear  of  the  right  valve,  seen  in  Streblopteria, 


Streblopteria  ?  TENUiLiNEATA,  M.  and  W. 

PI.  26,  fig.  9  a,  9  6. 

Pecten  tenuilintaiut^  Meek  and  Wobthbn,  October,  1860.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  452. 

Compare  P.pwillus,  Schlot.,  1816.     Akad.  Munch.,  vol.  vi,  p.  31,  pi.  vi,  fig.  6a,  6&,  6c. 

Shell  small,  compressed,  thin,  very  nearly  equivalve,  broadly 
subovate  in  outline,  with  a  slight  backward  obliquity;  ventral 
margin  regularly  rounded;  posterior  margin  forming  a  broad 
gentle  curve  along  the  middle  and  below,  and  intersecting  the 
hinge  above  at  an  angle  of  about  120  ° ;  anterior  margin  promi- 
nent, rounding  regularly  from  the  termination  of  the  produced 
anterior  umbonal  slope  into  the  base ;  hinge  line  very  short,  or 
only  about  equaling  half  the  antero-posterior  diameter  of  the 
valves,  ranging  nearly  at  right  angles  to  the  longer  axis  of  the 
shell.  Posterior  ear  of  both  valves  nearly  obsolete,  obliquely 
truncated,  and  compressed,  but  not  very  distinct  from  the  com- 
pressed posterior  umbonal  slope,  nor  defined  by  any  marginal 

*  The  type  of  Pemopecten^  is  P.  cooperenn8=z{AviciUa  cooperensiSj  Sbamard,=^vtc- 
ulopecten  limafortnity  White  and  Whitfield).  The  typical  specimen  of  this  species  fig- 
ured by  Dr.  Shumard  in  the  Missouri  Report,  shows  a  few  obscure,  radiating  costn — 
an  exceedingly  rare  character,  though  we  l^aye  occasionally  seen  faint  indications  of 
them  on  other  specimens.  Hence  Dr.  Shumard's  species  has  not  been  generally  iden« 
tified,  and  Prof.  Hall,  in  the  Iowa  Report,  p.  522,  pi.  7,  fig.  9,  erroneously  refers  appa- 
rently the  same  shell  to  AvietUa  eircultUf  of  Shumard,  a  quite  different  species. 
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sinuosity.  Anterior  car  rather  larger  than  the  other,  but  not 
equaling  the  prominence  of  the  margin  below;  in  the  right 
valve  rounded  at  the  extremity,  and  defined  by  a  deep,  sharply 
cut  byssal  sinus,  from  the  extremity  of  which  a  small  sulcus 
extends  obliquely  upwards  to  the  anterior  side  of  the  beak;  in 
the  right  valve  flattened,  broader,  and  truncated  so  as  to  meet 
the  hinge  line  at  an  obtuse  angle,  with  but  a  very  slight  mar- 
ginal sinuosity,  rather  distinct  from  the  oblique  anterior  umbo- 
nal  slope.  Beaks  small,  rather  compressed,  nearly  or  quite 
equal,  and  terminating  a  little  behind  the  middle  of  the  cardi- 
nal margin;  anterior  umbonal  slopes  oblique,  and  more  distinct 
in  both  valves  from  the  ear,  as  well  as  more  produced,  than 
the  posterior.  Surface,  to  the  unassisted  eye,  apparently 
smooth,  but  when  examined  with  a  magnifier,  seen  to  be 
marked  with  very  fine,  regular,  closely  arranged  concentric 
striaj,  which,  on  the  anterior  ear  of  the  right  valve,  become 
suddenly  much  coarser  and  more  strongly  defined.  In  some 
instances,  the  faintest  possible  traces  of  something  like  radia- 
ting ribs  may  be  seen  on  the  right  valve,  in  a  cross  light,  under 
the  magnifier.  This  latter  character,  however,  is  rarely  visi- 
ble, and  would  scarcely  ever  be  observed  imless  carefully  looked 
for.  Diameter,  from  hinge  to  pallial  margin,  0.57  inch;  antero- 
posterior diameter,  0.53  inch;  convexity,  0.10  inch;  length  of 
hinge  line,  0.27  inch. 

This  little  shell  is  evidently  closely  allied  to  Pecten  pusil/us^  Schlotheim,  from 
the  European  Permian  rocks.  Compared  with  Prof.  King's  figures  of  that 
species  (^Permian  FossiU  of  England^  pi.  ziii,  figs.  1,  2,  3  and  4),  it  differs  in 
haying  no  radiating  costie  visible  to  the  unassisted  eye,  while  its  anterior  out- 
line does  not,  in  the  right  valve,  round  so  regularly  into  the  byssal  notch  above. 
Prof.  King's  figures  of  the  left  valve,  which  he  says  are  too  oblique,  differ  from 
that  of  our  shell  in  having  the  obliquity  in  the  opposite  direction.  On  com- 
paring Prof.  3IcCoy*s  description  of  P,  pusillus  {Brit.  Pal,  Fos».^  p.  477)  with 
our  shell,  we  have  been  struck  with  its  almost  exact  agreement,  and  led  to  sus- 
pect  that  they  may  prove  identical. 

Dr.  Geinitz  has  also  figured,  in  his  beautiful  work  on  the  Permian  Fossils  of 
Germany  (D^cuy  pi-  zv  and  zix),  under  the  names  Pecten  pusillw  and  P.  sen- 
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ceus,  forms  so  nearly  resembling  our  shell  as  to  strengthen  the  suspicion  that 
they  may  all  belong  to  one  species.  His  fig.  1  a  6,  pi.  xv,  representing  a  right 
and  left  valve  of  P.  p^mUiis,  agree  veiy  nearly  with  those  before  us,  excepting 
that  his  fig.  1  a  represents  the  left  valve  as  having  distinct  radiating  markings 
on  the  anterior  ear ;  while  his  figures  of  both  valves  show  the  beaks  a  little 
more  prominent.  His  figures  2ab  and  3 a  6,  representing  right  valves  of 
larger  individuals,  figured  under  the  name  P.  8ericeus=(^Avu:uIa  sericea,  de  Ver- 
neuil),  which  he  regards  as  identical  with  F.  pitsiHu^  (sp-))  Schlot.,"^  agree  well 
with  the  corresponding  valve  of  our  shell,  except  in  having  the  anterior  ear 
narrower,  and  the  sinus  under  it  wider.  On  plate  xix,  fig.  23,  he  gives  a  figure 
of  a  left  valve,  under  the  name  P.  sericeus,  that  shows,  though  in  a  less  marked 
degree  than  some  of  our  specimens,  the  peculiar  backward  obliquity  that  leads 
us  to  think  these  forms  may  belong  to  Streblopteria. 

In  making  comparisons  with  our  figure  9a,  the  reader  should  be  informed 
that  the  engraver  has  shaded  the  posterior  ear  so  as  to  look  too  abruptly  flat- 
tened and  distinct  from  the  umbonal  region,  while  the  concentric  striae  should 
only  be  barely  indicated,  and  closely  crowded,  instead  of  rather  distinctly  visi- 
ble and  distant.  Some  of  the  specimens  have  the  anterior  margin  much 
more  prominently  rounded  than  that  we  have  figured,  so  as  to  give  a  greater 
backward  obliquity  to  the  whole  outline.  This  is  particularly  the  case  with 
left  valves,  in  which  the  anterior  oblique  umbonal  slope  is  quite  distinct  irom 
the  flattened  anterior  ear. 

Locality  and  position :  South  line  of  Clinton  county,  Illinois;  Upper  Goal 
Measures,  near  No.  1 1  coal ;  associated  with  Monopteria  longigpina^  ( GervUUa 
Cox),  Mi/alina  Swallovi,  McChesney,  and  a  large  JUj^alina,  agreeing  with  a 
form  figured  by  Meek  and  Hayden,  in  their  Upper  Missouri  Palseontology,  p. 
33,  as  M,  suhquadrata,  Shumard,  var.  ampla. 


Genus  EUMICROTIS,  Meek. 

Synon. — Avicula  (sp.),  Auct.,  (not  Klein.) 

Monotis,  Kino,  1849  ;  Meek  k  Hayden,  1858;  Shumard,  1859;  (notBronn,  1830). 
AucellOj  McCoy,  1852.     Brit.  Palaeozoic  Foss.,  p.  481 ;  (notKeyserling,  1842). 
Eumierotis,  Meek,  March,  18C4.  Am.  Jour.  Sci.,xxxvii,  p.  216;  Palaeontologj 
Upper  Missonri,  1865,  p.  53. 

Shell  suborbicular,  plano-convex,  the  left  valve  being  usually 
very  convex  and  the  right  flat,  or  even  a  little  concave ;  not 

*  We  should  have  little  hesitation  in  referring  the  shells  figured  by  Dr.  Geinitz,  to 
P.  puiillus^  but  judging  from  de  Verneuil's  single  figure  of  his  Avicula  tericea,  we 
should,  like  that  gentleman,  have  regarded  it  as  an  entirely  distinct  species. 
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distinct  auriculate,  the  ears  being  nearly  obsolete.  Beaks  cen- 
tral, very  slightly  oblique,  unequal,  that  of  the  left  valve  often 
elevated,  gibbous,  and  incurved;  the  other  very  small,  and 
scarcely  extending  beyooid  the  hinge  line.  Hinge  short,  nar- 
row, edentulous ;  cartilage  pit  under  the  beaks  in  a  somewhat 
flattened  area.  Byssal  notch  or  sinus  of  right  valve  narrow, 
deep,  and  separated  from  the  hinge  by  a  very  small  rudimen- 
tary ear,  which  does  not  project  beyond  the  margin.  Adductor 
muscular  scar  large  and  subcentral ;  impressions  of  retractor 
muscles,  small,  and  placed*  near  the  beaks.  Surface  generally 
ornamented  with  radiating,  more  or  less  vaulted  or  scaly  costse, 
much  more  distinctly  marked  on  the  left  than  the  right  valve. 

This  genus  has  been  frequently  referred  to  Monotis  of  Bronn,  an  entirely 
distinct  Jurassic  or  Triassic  genus,  from  which  it  was  separated  by  one  of  the 
writers  in  1864.  It  differs  completely,  in  form  and  general  physiognomy,  from 
the  type  of  Bronn's  genus  (^Monotis  Saiinaria'),  in  being  very  inequivalye  or 
planoconvex,  not  at  all  or  very  slightly  oblique,  and  particularly  in  being 
always  provided  with  a  very  deep,  sharply  defined  byssal  sinus  under  the  beak 
of  the  right  valve.*  It  is  more  nearly  allied,  as  stated  by  the  author,  in  pro- 
posing the  genus,  to  Keyserling*s  genus  Aucelia,  to  which  Prof.  McCoy  referred 
one  of  the  typical  species  in  1852;  but  it  differs  from  that  Jurassic  group  in 
being  much  less  oblique,  more  inequivalve,  and  provided  with  radiating  costsc, 
as  well  as  in  possessing  a  distinct  cartilage  pit  under  the  beak.  The  latter 
character  has  led  Prof.  King  to  suppose  it  more  nearly  allied  to  the  Pcctinidm; 
but  as  was  shown  by  the  author,  in  founding  the  genus,  its  shell  presents,  under 
the  microscope,  the  prismatic  structure  of  the  Ptcriidx  {=AvicuUdsR),  and  not 
the  structure  characterizing  the  Pectinidx. 

In  Europe  this  group  is  generally  regarded  as  not  dating  back  farther  than 
to  the  Permian  period,  but  in  this  country  we  find  species  of  it  in  rocks  that 
cannot  be  separated  in  any  way  from  our  Coal  Measures. 

^  The  abiicncc  of  any  traces  of  a  byssal  sinus  in  the  type  of  the  genus  Monotis^  would 
seem  to  indicate  a  difference  in  the  habits  of  the  species  of  that  group,  from  those  of 
Eumicrotitj  which,  judging  from  their  strongly  defined  byssal  notch,  were  during  life 
habitually  attached  by  a  byssus. 


43  SaPT.  24,1806. 
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m 

EuMiCEons  EUwNi  var.  sinuata,  M.  and  W. 

PI.  27,  figs.  12,  12  a,  12  5,  13  and  U. 

* 

Monotit  ffawnif  MsiK  and  Hatdin.    Trans.  Albany  Inst.,  iy,  March  2,  1858. 

Eumierotit  Hawni^  Mesk.  Am.  Jour.  Sci.,  xxxvi,  March,  1864,  p.  216;  Meek  and  Haj- 
den,  Palaeont.  Upper  Missouri,  1865,  p.  54. 

Shell  oval-suborbicular,  plano-convex,  not  oblique;  ventral 
margin  rounded  in  outline;  posterior  side  obliquely  truncated 
above ;  anterior  side  somewhat  obUquely  straightened  above, 
or  rounding  regularly  from  below  the  ear  to  the  base  ;  cardinal 
margin  shorter  than  the  greatest  transverse  diameter  of  the 
valves;  hinge  area  moderately  broad,  and  distinctly  inclined 
over  towards  the  left  valve ;  cartilage  pit  distinct,  rather  broad, 
and  placed  directly  under  the  beaks,  being  common  to  both 
valves.  Left  valve  ventricose,  umbo  not  oblique,  incurved  and 
projecting  a  little  above  the  cardinal  margin ;  posterior  ear 
little  developed  and  obliquely  truncated ;  anterior  ear  slightly 
longer,  rounded  at  the  extremity,  and  separated  from  the  ante- 
rior margin  by  a  deep,  well  defined,  angular  sinus;  surface 
ornamented  with  more  or  less  waved  or  distorted  rstdiating 
costsB,  of  unequal  size,  there  being  generally  one,  two  or  three 
smaller  ones  between  each  two  of  the  larger — all  crossed  by 
concentric,  imbricating  lamiUse  of  growth,  which  on  the  larger 
ribs  rise  in  the  form  of  vaulted  subspiniferous  scales.  Right 
valve  flat,  or  very  nearly  so ;  beak  obsolete ;  byssal  sinus  very 
narrow  and  deep ;  muscular  impressipn  subovate,  oblique  and 
placed  a  little  behind  the  middle;  surface  much  more  obscurely 
costate  than  that  of  the  left  valve.  Diameter  from  hinge  to 
basal  margin,  1.25 inch;  antero-posterior diameter,  1.12 inches; 
convexity,  about  0.35  inch. 

Although  we  have  placed  this  as  a  variety  of  E.  Hatuni,  we  are  mucli  inclined 
to  believe  it  will  prove  to  be  a  distiact  species,  siace  it  differs  from  all  the 
Kansas  specimens  of  that  shell  we  have  seen,  in  having  a  rather  distinct  sinoB 
in  the  anterior  margin  of  the  left  valve,  as  well  as  in  the  truncated  outline  of 
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its  poBterior  margin.  In  its  surface  markings  it  seems  to  agree  exactly  with  that 
species,  as  well  as  with  the  European  E.  tpduncaria.  From  the  latter,  however, 
it  differs  much  more  widely  in  form  than  from  E.  Hanmi)  while  the  muscular 
■  impression  of  it«  right  valve  is  much  narrower  than  that  of  E.  spduncaria,  as 
figured  by  Prof.  King. 

The  specimens  of  this  form  under  examination,  show  very  distinctly  the 
cast  of  the  cartilage  pit,  which  is  deepest  in  the  lefb  valve,  the  beak  of  which 
curves  directly  over  it.  (See  cast  of  this  pit  represented  by  a  prominence 
under  the  beak  in  fig.  13.)  It  differs  from  the  cartilage  pit  in  Avicula,  in  not 
being  in  the  slightest  degree  oblique.  One  of  the  writers,  in  proposing  this 
genus,  upon  some  Kansas  specimens,  was  unable  to  verify  Prof.  King's  descrip- 
tion of  the  nature  of  the  cartilage  pit,  but  the  specimens  now  before  us  confirm 
Prof.  King's  statement  exactly^  and  there  can  be  little  doubt  that  the  presence 
of  this  pit  is  a  constant  character  in  this  genus. 

Locality  and  position :  Bridge  of  north  branch  Saline  river,  Gallatin  county, 
Illinois;  Upper  Coal  Measures. 

Genus  PTERINEA,  Goldfuss,  1833. 

(Petref.  Germ.,  li,  p.  133.) 

Subgenus  MONOPTERIA,  M.  and  W.,  1866. 
(^fiovo^y  solitary;  nrepov^  a  wing — in  allusion  to  its  single  wing.) 

Synon, — Otrvillia^  Cox,  1857.  Kentackj  Geo!.  Rep.,  vol.  3,  p.  568;  (not  Defrance,  1820.) 
Monopteria,  Mux  and  Worthin,  1866.    Proceed.  Chicago  Acad.  Nat.  Sci., 
vol.  i,  p.  20. 

Shell  aviculoid,  obliquely  produced  and  angular  posteriorly, 
and  rounded  in  front ;  subequivalve,  both  valves  being  convex. 
Posterior  wing  slender  and  produced,  anterior  one  obsolete  or 
merely  represented  by  a  very  small  ear-like  appendage  drawn 
back  between  the  beaks  in  a  deep  lunule,  so  as  not  to  be  seen 
in  a  side  view,  exactly  as  in  the  Silurian  type  Amphicceliay 
Hall.*  Anterior  margins  without  a  byssal  emargination  in 
either  valve,  but  apparently  a  little  gaping  in  the  lunule,  just 

*  Amphiealiaj  Hall,  was  proposed  as  a  sabgenas  under  Ltptodomut^  to  which  it  is 
not  nearly  allied.  It  evidently  belongs  to  the  Avieulidrnj  near  Ptirinea^  though  appa- 
rently generically  distinct. 
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under  the  small  rudimentary  ear.  Muscular  impressions  very 
faintly  marked.  Cardinal  area  rather  narrow,  and  provided 
with  but  few  longitudinal  cartilage  furrows.    Hinge  edentulous. 

This  type  differs  from  the  typical  species  of  Pterinea^  not  only  in  form  and 
general  physiognomy,  hut  in  its  edentulous  hinge,  and  very  ohscurely  marked 
or  ohsolete,  anterior  muscular  impression.  It  will  he  readily  distinguished 
from  Gerviliia,  to  which  the  typical  species  was  referred  hy  Prof.  Cox,  in  the 
Kentucky  Geological  Report,  hy  heing  entirely  without  any  traces  of  the  trans- 
verse cartilage  pits  characteriiing  that  genus,  and  indeed  of  the  entire  sub- 
family to  which  it  belongs. 

Whether  or  not  this  group  should  he  made  to  include  such  forms  as  GerviHia 
lunulata  and  G.  laminoMj  Phillips  (G^co/.  Yorlcsh.,  ii,  pi.  vi.),  which  have  a 
well  developed,  distinctly  projecting,  lohe-like  anterior  ear,  we  have  no  means 
of  determining,  until  those  forms  have  heen  more  fully  characterized.  That 
they  are  true  Gervillias,  however,  is  exceedingly  improbahle. 


Pterinea  (Monopteria)  gibbosa,  M.  and  W. 

PI.  27,  figs.  11,  llfl,  lU. 

Pterinea  (Monopteria)  gihboea^  Meik  and  Worthkn,   June,  1866.     Proceed.   Chicago 
Acad.  Sci.,  p.  20. 

Shell  irregularly  suborbicular,  moderately  gibbous ;  anterior 
outline  from  a  little  below  the  middle,  forming  with  the  base 
a  more  or  less  regular  semicircular  curve,  and  sometimes 
obliquely  truncated,  with  slightly  concave  outline  in  the  region 
of  the  lunule  from  the  beaks  above.  Posterior  basal  margin  a 
little  sinuous ;  posterior  extremity  attenuate  and  angular ; 
umbonal  ridge  rather  prominent  from  near  the  back  part  of  the 
beak  to  the  produced  posterior  extremity  of  each  valve  ;  beaks 
equal,  scarcely  projecting  above  the  cardinal  margin,  and  as  it 
were,  drawn  some  distance  back  of  the  prominently  rounded 
front.  Anterior  margins  just  in  front  of  and  under  the  beaks, 
abruptly  inflected  to  form  the  deep  lunule;  anterior  ear 
minute,  rounded  and  placed  very  close  up  under  or  between  the 
beaks.     Hinge  line  straight,  less  than  the  entire  length  of  the 


IKYEBTEBRATES.  341 

shell,  ovring  to  the  prominence  of  the  front  below  the  beaks. 
Cardinal  area  with  three  or  four  linear,  longitudinal  cartilage 
furrows,  one  of  which  seems  to  have  been  deeper  and  wider 
than  the  others  near  the  beaks.  Posterior  wing  slender,  rather 
compressed,  and  extending  at  least  as  far  back  as  the  extrem- 
ity of  the  valves  below,  from  which  it  is  separated  by  a  very 
profound,  rounded  sinus.  Surface  only  marked  by  fine  con- 
centric strias  of  growth.  Length,  about  1.05  inches ;  height 
0.86  inch  ;  convexity,  0.52  inch. 

This  species  is  related  to  P,  (^Monopterid)  longispina  (=  GerviUia  longUpina, 
Cox,  Kentucky  Geological  Report,  vol.  3,  pi.  viii,  fig.  6),  but  differs  in  being 
much  less  oblique,  in  having  its  anterior  margin  much  more  prominently 
rounded  beyond  its  beaks,  which  are  set  farther  back,  as  well  as  in  having  the 
posterior  extremity  of  its  valves  much  less  produced.  Judging  from  Prof.  Cox's 
figure,  his  species  would  seem  to  also  have  stronger  marks  of  growth  than  our 
shell,  but  we  have  seen  specimens  of  a  form  from  the  Coal  Measures  of  Clinton 
county,  of  this  State,  agreeing  well  with  Prof  Cox's  figure  in  other  respects, 
that  presented  an  almost  entirely  smooth  surface. 

GerviUia  auricula,  Stevens  (-4m.  Jour.  Sci.,  vol.  xxv,  March,  1858,  p.  265), 
evidently  belongs  to  this  group,  and  seems  to  us  to  be  identical  with  that  de- 
scribed by  Prof  Cox,  under  the  name  G.  longispina, 

Localifi/  and  position:  Saline  creek,  Gallatin  county,  Illinois;  from  a  ferru- 
ginous sandy  seam  in  shale,  apparently,  judging  from  the  affinities  of  its  fossils, 
holding  a  position  near  or  above  tbe  horizon  of  the  eleventh  bed  of  coal,  in  the 
Kentucky  section  of  the  Coal  Measures. 

GenuS  MYALINA,  deKoninck,  1844. 

(Add.  Fobs.  Belg.,  p.  125,) 

Myalina  Swallovi,  McChesney. 

PI.  21,  fig.  1,  l<i,   lb,  Ic,   Id, 

Myalina  Stcallovi,  McChesney,  1860.    New  species  Palieozoic  Fossils,  p.  57  ;  also,  pi.  2, 
fig.  6  a,  6&,  Illustrations  of  same,  1865. 

Shell  small,  oblique,  very  nearly  equivalve,  gibbous  along 
the  umbonal  slopes,  and  presenting  almost  exactly  the  outline 
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of  a  Modiola.  Anterior  margin  sinuous,  but  not  gaping  in  the 
middle,  and  forming  a  kind  of  lobe  above  in  front  of  the  beaks 
and  umbonal  ridges ;  beaks  compressed,  small,  very  oblique, 
not  quite  terminal,  depressed ;  umbonal  ridge  prominent,  ex- 
tending from  the  beaks  obliquely  backwards  and  doMnawards 
in  advance  of  the  middle  of  the  valves,  gradually  dying  out  at 
the  anterior  ventral  margin ;  hinge  line  equaling  at  least  half 
the  entire  length  of  the  valves,  straight,  but  passing  into  the 
posterior  margin  without  forming  a  perceptible  angle ;  posterior 
side  compressed,  cuneate,  and  forming  in  outline  a  graceful 
descending  curve  to  the  narrowly  rounded  posterior  basal  ex- 
tremity. Cardinal  area  very  narrow,  with  not  more  than  two 
or  three  linear  cartilage  furrows.  Surface  marked  with  fine 
obscure  concentric  striaB,  and  a  few  not  very  apparent  stronger 
marks  of  growth.  Length,  1.08  inch — ^measuring  obliquely 
from  the  umbonal  extremity  to  the  posterior  basal  margin; 
breadth  at  right  angles  to  the  longer  axis,  0.51  inch;  convexity 
of  the  two  valves,  0.37  inch. 

This  species  differs  from  M.  recta^  Shumard,'*'  and  if.  perattenuata^  Meek  and 
Hajden,f  in  having  its  beaks  not  quite  terminal,  and  its  anterior  margin  above 
the  middle,  projecting  in  front  of  the  beaks  and  umbonal  ridge  as  a  kind  of  lobe.]; 
Its  beaks  are  also  much  less  attenuate  and  pointed.  It  also  differs  from  M.  recta 
in  not  having  its  umbonal  ridge  "angulated"  nor  its  interior  margins  inflected 
at  kn  acute  angle  with  the  plane  of  the  body  of  the  shell,  while  none  of  the 
specimens  show  any  traces  of  the  fine,  radiating  striae  sometimes  seen  on  that 
species.  From  JifycUina  squamosa  (^^3fytihis  squamosus,  Sowerby),  some  varie- 
ties of  which  (supposing  that  shell  to  vary  to  the  extent  represented  by  Prof. 
Ring)  it  resembles,  it  will  be  readily  distinguished  by  its  much  narrower  cardi- 
nal area.     It  is  also  a  much  less  variable  species. 

Locality  and  position :  Same  as  last. 


*  St  Louis  Academj  of  Sciences,  i,  p.  212.    f  Trans.  Albany  Inst.,  iv,  March,  1858. 
X  This  lobe  is  partly  hidden  by  the  matrix,  in  the  specimen  figured  by  Prof.  McChesney. 
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Myalina  meuniformis,  M.  and  W. 

PI.  27,  fig.  3. 

Myalina  mtliniform\8^  Meek  and  Worthen,  March,  1866.     Proceed.  Chicago  Academj 
Sci.,  vol.  i,  p.  19. 

Shell  rather  small^  mytiloid,  very  nearly  equivalve,  not 
very  pblique ;  posterior  margin  rounding  idown  with  a  broad 
regular  curve  from  the  extremity  of  the  hinge;  base  rather 
regularly  rounded;  anterior  margin  descending  at  rather  less 
than  a  right  angle  with  the  hinge,  with  a  concave  outline, 
in  both  valves  inflected  so  as  to  meet  at  a  very  obtuse  angle ; 
hinge  rather  short,  arched,  and  ranging  at  an  angle  of  about 
60  °  with  the  longer  axis  of  the  valves ;  beaks  terminal  and 
directed  forward,  not  projecting  above  the  hinge;  umbonal 
slopes  rounded,  and  curving  down  from  the  beaks  near  the 
anterior  side — scarcely  as  convex  as  the  sides  of  the  valves 
just  behind  them.  Cardinal  area  narrow  and  finely  striated. 
Muscular  impressions  distinct,  subcircular,  and  placed  a  little 
below  and  behind  the  middle  of  the  valves;  pallial  scar  well 
defined,  and  extending  from  the  lower  anterior  side  of  each 
adductor  impression  a  little  forward,  and  then  curving  and 
ascending  near  the  anterior  side  of  each  valve,  as  a  row  of  dots, 
towards  the  beaks — posteriorly  it  ascends  from  the  upper  pos- 
terior side  of  the  adductor  scar,  in  the  same  way.  Surface 
unknown.  Length,  from  the  beaks  obliquely  to  the  posterior 
basal  margin,  1.05  inch;  breadth  (antero-posterior  diameter), 
0.52  inch;  convexity,  0.35  inch. 

We  only  know  ibis  species  from  internal  casts,  from. which,  however,  it  is 
seen  to  differ  materially  from  the  last,  in  being  very  much  less  oblique,  and  in 
having  no  lobe-like  projection,  in  front  of  the  beaks.  It  is  much  more  nearly 
allied  to  M,  jycrmiana  of  Swallow,  from  which  it  differs  in  having  its  umbonal 
slopes  much  less  prominent,  and  more  rounded,  while  the  sides  of  its  valves, 
just  behind  and  above  these  umbonal  slopes,  are  more  convex.  In  form  it  is 
almost  an  exact  miniature  of  a  large  ponderous  shell  figured  on  page  33  of 
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Meek  and  Hayden's  PaJs^ont.  Upper  Missouri^  as  M,  suhquadrata^  of  Shamard. 
In  addition  to  its  greatly  smaller  size,  however,  it  differs  in  having  its  yalvea 
more  convex  in  the  postero-dorsal  region,  and  its  hinge  more  arched. 

Locality  and  position :  Same  as  last. 


Myalina  recurvirostris,  M.  and  W. 

PI.  26,  figs.  9  a,  96,  9  c.  * 

Myalina  recurvirottrisy  Mbek  and  Wobthen,  October,  1860.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  456. 

Shell  of  medium  size,  moderately  thick,  obliquely  subtrigo- 
nal,  distinctly  inequivalve  (the  left  valve  being  more  convex 
and  thicker  than  the  other);  very  gibbous  and  narrowly 
rounded  along  the  umbonal  slopes.  Hinge  nearly  or  quite 
straight,  about  equaling  in  length  the  height  of  the  shell  in 
young  specimens,  but  proportionally  shorter  in  adult  exam- 
ples. Posterior  side  compressed;  its  margin  a  little  convex 
in  outline,  ranging  nearly  at  right  angles  to  the  hinge  above, 
and  rounding  gradually  into  the  narrowly  rounded  base  below; 
anterior  side  a  little  concave  in  outline,  and  ranging  at  an 
angle  of  about  55  ^  with  the  hinge.  Beaks  small,  teminal, 
pointed,  that  of  the  left  valve  being  twisted  so  as  to  make 
nearly  one  entire  turn  at  the  extreme  point,  which  is  directed 
obliquely  forward;  beak  of  right  valve  less  prominent,  nearly 
straight,  and  directed  forward.  Surface  of  left  valve  marked 
by  distinct  lines,  and  imbricating  lamm»  of  growth,  which  are 
quite  prominent  on  the  anterior  side  and  near  the  cardinal 
margin  behind;  right  valve  more  obscurely  marked.  Liga- 
ment area  compalratively  narrow,  and  marked  by  a  few  distinct 
longitudinal  furrows.  Anterior  margin  immediately  under  the 
beaks  thickened,  so  as  to  present  a  broader  area  than  the  hinge, 
from  which  it  is  separated,  in  the  left  valve,  by  an  oblique 
groove,  and  in  the  other  by  a  corresponding  prominence.  Pos- 
terior muscular  impression  large,  elongated  or  narrow-subovate, 
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pointed  above  and  rounded  below,  located  near  the  middle  of 
the  posterior  side,  and  curved  parallel  to  the  margin  of  the 
valves.  Height,  measuring  at  right  angles  to  the  hinge,  1.73 
inches;  breadth,  at  right  angles  to  height,  about  1.66  inches; 
convexity,  0.95  inch;  greatest  length,  parallel  to  the  umbonal 
ridges,  2.12  inches. 

Iq  size  and  general  outline  this  shell  resembles  somewhat  a  species  described 
from  Kansas,  by  Dr.  Hayden  and  one  of  the  writers,  under  the  name  of  MtfOr 
Una  aviculouksy  {Proceed,  Acad.  Nat,  Set.,  Philad.y  May,  1860,  p.  184*).  It 
differs,  however,  materially  in  the  spirally  curved  character  of  the  beak  of  its 
left  valve,  and  the  less  sinuate  outline  of  its  anterior  side.  It  also  differs  in 
having  much  stronger  imbricating  marks  of  growth,  particularly  on  the  leflb 
valve.  The  Kansas  species  is  likewise  more  nearly  equivalve,  and  has  its  ante- 
rior side  more  prominent,  or  somewhat  lobed  just  under  the  beaks. 

Note. — Since  the  above  was  written,  farther  comparisons  lead  us  to  suspect 
that  this  species  is  identical  with  M.  kansasensis,  Shumard,  (TVayu.  St.  Louis 
Academy  Sci.y  i,  p.  213),  though  none  of  our  specimens  show  any  traces  of  the 
crenate  lamallao  mentioned  in  the  description  of  that  species. 

Locality  and  position:  La  Salle,  Illinois;  about  the  horizon  of  No.  11  Coal, 
of  Upper  Coal  Measures. 

Genus  SCHIZODUS,  King,  1844. 

(Ann.  Mag.  Nat.  Hist.,  xiv,  p.  313.) 

SCHIZODUS (sp?). 

PI.  27,  fig.  7. 

We  only  know  this  shell  from  imperfect  casts,  that  give  a  rather  unsatisfac- 
tory idea  of  its  specific  characters.  Since  our  figure  was  engraved,  however, 
we  have  found  a  better  specimen,  by  breaking  some  masses  of  the  matrix,  than 
that  from  which  our  drawing  was  made.  From  this  it  would  seem  that  the  one 
represented  by  our  drawing  has  lost  portions  of  its  anterior  ventral  margin,  and 
that  our  outline  restoration  of  the  broken  posterior  margin  is  not  exactly  cor- 
rect. Hence  it  is  probable  that  our  figure  is  turned  so  as  to  represent  the  beaks 
and  umbonal  slopes  as  being  too  oblique,  and  the  former  too  near  the  anterior 


*  See  also  Palirontology  of  Upper  Missouri,  part  1,  pi.  ii,  fig.  8fl,  8  6,  8c,  Qd, 
i4i  Sxn.  24,1806. 
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extremity.  Since  seeing  the  better  specimen  alladed  to  above,  we  are  much 
inclined  to  believe  this  to  be  the  species  figured  and  described  by  Prof.  Hall, 
under, the  name  Dohhraf  alpina,  in  the  Iowa  Report  (p.  716,  pi.  29,  ^.  2). 
It  is  clearly  not  a  Dolahra,  however,  but  a  true  Schizodus,  as  was  (in  regard  to 
the  Iowa  specimen)  first  pointed  out  by  Meek  and  Hayden,  in  a  note  on  page 
58  PaI«ontology  of  the  Upper  MUsouri, 

Both  of  the  casts  before  us  show  a  rather  dbtinct  sulcus,  passing  obliquely 
backwards  and  downwards  from  the  posterior  side  of  each  beak  along  the  urn- 
bonal  slopes.  This  sulcus  was  of  course  occupied  by  a  corresponding  ridge  on 
the  inside  of  each  valve.  Somewhat  similar  marks  are  represented  on  easts  of 
Schtzodus  obscurus,  figured  by  Geinits  (Byas,  pi.  xiii),  though  our  fossil  is  very 
unlike  that  shell  in  other  respects,  and  apparently  more  nearly  allied  to  &. 
truncatus  of  King,  but  still  distinct  from  that  also. 

Locality  and  position:  North  Branch  of  Saline  creek,  Gallatin  county,  Illinois; 
Upper  Coal  Measures. 


Genus  EDMONDIA,  de  Koninck,  1844. 

(Anim.  Foss.  Garb.  Belg.,  66.) 

Edmondia  unioniformis,  (sp.)  Phillips? 

PI.  27,  fig.  6,  6a,  and  65. 

Itocardia  unioniformis,  Phillips,  1836.     Geol.  Yorks.,  ii,  p.  209,  pi.  5,  fig.  18. 
Edmondia  unioniformis^  dx Koninck,  1844.  Anim.  Foss. Belg.,  p.  67,  pi.  1,  figs.  4a,46,  4e, 

Shell  gibbous,  oval-suborbicular,  the  ledgth  being  a  little 
greater  than  the  height;  greatest  convexity  near  the  middle  of 
the  valves;  basal  margin  forming  a  semi-elliptic  or  semi-oval 
curve ;  anterior  margin  rather  more  narrowly  rounded  than  the 
posterior,  which  latter  is  sometimes  faintly  truncated ;  cardinal 
margin  rather  short,  straight,  and  horizontal  behind  the  beaks. 
Beaks  gibbous,  rather  prominent,  incurved,  and  placed  a  little 
nearer  the  anterior  than  the  posterior  side.  Surface  marked 
with  small,  irregular,  concentric  ridges  and  fine  strisB,  which 
are  apparently  sometimes  crossed  by  very  obscure  traces  of 
radiating  lines  on  the  posterior  dorsal  region.  Length,  1.06 
inch;  height,  0.90  inch;  convexity,  0.70  inch. 
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It  is  with  considerable  hesitation  that  we  refer  this  species,  even  with  a 
qnery,  to  Phillips's  uniant/ormis.  It  certainly  looks  so  unlike  his  figure  that 
we  should  scarcely  have  thought  even  a  comparison  necessary,  had  it  not  been 
that  Prof,  de  Koninck  very  positively  identifies  with  Phillips's  species,  afler  a 
direct  comparison  with  authentic  English  specimens,  a  form  differing  but 
slightly  from  our  shell.  Prof,  de  Koninck's  figures  represent  a  form  rather  more 
gibbous,  and  more  rounded  in  outline  behind,  than  that  figured  by  us,  but  some 
of  our  specimens,  not  figured,  agree  more  nearly  with  his  in  these  characters. 
Unless  the  E.  unioni/armis  is  a  very  variable  shell,  we  should  think  it  entirely 
distinct  from  ours,  as  well  as  from  that  figured  by  Prof,  de  Koninck. 

Dr.  Gcinitz  refers  a  shell  to  Panopxay  from  the  Permian  rocks  of  Germany, 
somewhat  like  ours,  but  agreeing  much  more  nearly  with  Prof,  de  Koninck's 
figures.  (See  P.  lunulata,  G. — Dyas,  p.  58,  pi.  xii,  ^g.  22.)  We  cannot  be- 
lieve, however,  that  such  a  form  can  be  properly  referred  to  Panapaea,  nor  can 
we  agree  with  those  who  refer  to  that  genus  api/  palaeozoic  species. 

Prof.  Swallow  has  described,  in  the  Transactions  of  (he  St,  Louis  ^Academy 
of  Sciences,  several  species  from  Kansas,  under  the  names  Edmondia  and  Car- 
diomorphaf,  some  one  of  which  may  be  identical  with  our  shell,  but  as  he  has 
only  published  rather  brief  descriptions,  without  figures,  we  have  not  the  means 
of  satisfactorily  determining  this  point. 

Our  figure  is  from  an  internal  cast,  and  shows  the  impression  (fig.  6  and  6  a) 
of  the  internal  cartilage  plate. 

Locality/  and  position :  North  branch  of  Saline  creek,  Gallatin  county,  Illi- 
nois; Upper  Coal  Measures. 


Genus  PLEUROPHORUS,  King,  1844. 

(Ann.  Mag.  Nat.  Hist.,  xiv,  p.  313.) 

PLEUROPHORUS  SUBCOSTATUS,  M.  and  W. 

PI.  27,  fig.  2  and  2  a. 

PUurophorut  subeoatatutj  MiiK  and  Worthbn,  Dec,  1865.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  246. 

Shell  elongate-oblong,  moderately  convex;  umbonal  ridges 
the  most  convex  part  of  the  valves,  and  extending  obliquely 
from  the  beaks  towards  the  postero-basal  margin;  anterior 
ventral  region  somewhat  compressed ;  basal  and  cardinal  mar- 
gins very  nearly  straight  and  subparallel,  the  former  being 
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usually  somewhat  sinuous  or  arcuate  along  the  middle ;  extremi- 
ties rather  narrowly  rounded,  the  posterior  being  generally  a 
little  wider  than  the  other,  and  sometimes  faintly  subtruncate 
obliquely.  Hinge  line  long  and  nearly  straight;  posterior 
lateral  tooth  of  each  valve  elongated  parallel  to  the  hinge  mar- 
gin,  very  remote  from  the  cardinal  teeth,  and  extending  baek 
a  little  beyond  the  posterior  muscular  impression.  Beaks  de- 
pressed  u^n  a  line  with  the  dorsal  mar^,  small,  somewhat 
compressed,  and  placed  about  one-ninth  the  entire  length  of 
the  shell  behind  the  anterior  margin.  Scar  of  the  anterior 
adductor  muscle  deep,  trigonal-subovate,  pointed  above,  and 
strongly  defined  by  the  prominent  vertical  ridge  just  behind  it; 
those  of  the  pedal  muscles  small,  nearly  marginal,  and  located 
directly  over  the  anterior  adductors;  posterior  adductor  scars 
larger  and  more  shallow  than  the  anterior,  subquadrate  in  out- 
line, and  placed  close  up  under  the  posterior  hinge  teeth.  Pal- 
lial  impression  well  defined.  Surface  of  casts  showing  traces 
of  a  few  obscure  concentric  markings,  crossed  on  the  postero- 
dorsal  region  by  traces  of  about  three  equal  obscure  radiating 
costae.  Exterior  surface  and  cardinal  teeth  unknown.  Length 
of  a  medium  sized  specimen  (internal  cast),  0.88  inch;  height 
of  do.,  0.37  inch;  convexity,  0.26  inch.  Some  larger  speci- 
mens, of  same  proportions,  measure  1.33  inches  in  length. 

This  species  is  apparently  related  to  P.  costatuSyAif  Brown  (sp.),  some  vari- 
eties of  which,  as  figured  by  Prof.  King  (Monogr.  Permian  FossUsy  England^ 
pi.  xv),  it  closely  resembles,  at  any  rate  so  far  as  can  be  determined  from  the 
comparison  of  internal  casts.  Yet  it  evidently  differs  from  that  species,  in 
having  the  scars  of  its  pedal  muscles  nearly  marginal,  and  placed  directUf  over 
those  of  the  anterior  adductors,  instead  of  partly  behind  them  upon  the  inter- 
nal ridge.  This  ridge  is  also  stronger  in  our  species,  while  the  basal  margins 
of  its  valves  are  likewise  more  sinuous. 

This  shell  is  also  scarcely  distinguiRhable  from  a  form  that  has  been  regarded 
as  a  variety  of  P.  sitbcuneatus,  Meek  and  Hay  den,  in  the  Permian  and  Permo- 
carboniferous  beds  of  Kansas.  Whether  specifically  identical  with  this  Kansas 
shell  (the  supposed  variety  of  P.  guhcuneafus),  may  admit  of  some  doubt;  but 
it  certainly  differs  materially  from  the  typical  form  of  P,  subcuneatMi,  not  onlj 
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in  attaining  a  mncli  larger  size,  but  in  its  distinctly  sinnons  instead  of  convex 
basal  margin;  also  in  the  presence  of  radiating  postero-dorsal  costss. 

Locality  and  position :  North  branch  Saline  Creek,  Gallatin  county,  Illinois, 
in  a  bed  belonging  to  the  Upper  Coal  Measures. 


Genus  SOLENOMYA,  Lamarck,  1819. 

(Solemja,  Lamarck,  An.  Sans.  Vert.,  vol.  v.) 

SoLENOMYA  RADIATA,  M.  and  W. 

PI.  26,  fig.  10  a,  10  b, 

Solemya  radiata^  Meek  and  Worthen,  October,  1860.     Proceedings  Acad.  Nat.  Sci., 
Philad.,  p.  457. 

Shell  thin,  narrow  oblong-oval  or  elongate  subelliptical, 
moderately  convex,  nearly  closed  at  each  end ;  pallial  margin 
jather  straight  or  very  slightly  contracted  along  the  middle, 
and  rounding  up  more  gradually  in  front  than  behind;  anterior 
(longer)  side  narrowly  rounded,  its  most  prominent  part  being 
above  the  middle ;  posterior  (shorter)  side  narrowly  rounded 
below  and  obliquely  subtruncate  above ;  dorsal  outline  nearly 
parallel  to  the  base ;  beaks  much  depressed,  located  less  than 
one-fourth  the  entire  length  of  the  shell  in  advance  of  the 
posterior  extremity.  Surface  with  obscure  marks  of  growth, 
crossed  by  flat,  nearly  obsolete,  radiating  plications,  which  are 
sometimes  separated,  near  the  middle  of  the  valves,  by  spaces 
greater  than  their  own  breadth ;  plications  very  oblique  and 
more  closely  arranged  on  the  anterior  side.  Length,  1.17 
inches;  height,  0.47  inch;  convexity,  about  0.33  inch. 

Some  specimens  show  the  radiating  plications  nearly  as  distinctly  on  the 
internal  cast  as  on  the  exterior  of  the  shell.  These  casts  retain  distinct  impres- 
sions of  an  oblique  ridge  just  in  advance  of  the  posterior  muscular  impression, 
but  both  the  muscular  scars  seem  to  be  very  faintly  marked.  It  is  possible  our 
specimens  may  have  been  partly  closed  by  pressure  in  the  matrix,  though  they 
have  the  appearance  of  having  been  but  slightly  gaping  at  either  end — more 
particularly  behind. 
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From  tlie  same  locality  and  poaition  we  bare  a  few  apeeimena  of  a  nearly 
allied  form,  that  may  possibly  belong  to  tbe  same  species  aa  tbia,  thongb  we 
tbink  tbey  are  distinct.  Tbese  are  considerably  larger  and  leaa  depressed, 
witb  scarcely  any  traces  of  radiating  markings,  but  bave  more  distinct  concen- 
tric wrinkles.     Tbey  also  differ  in  being  more  broadly  ronnded  in  front. 

Tbe  species  nnder  consideration  (5.  ra<fui/a)  seems  to  be  related  to  &pri- 
mxva  of  Pbillips  (^Geol.  Yorksh.,  yoI.  ii,  tab.  5,  fig.  6),  but  differs  in  being  less 
depressed,  more  narrowly  round  in  front,  and  entirely  destitute  of  any  traces  of 
fine  radiating  strise  between  tbe  obscure  costsB. 

Locality  and  position :  Schuyler  county,  IllinoiB ;  Coal  Measures. 


Genus  ALLORISMA,  King,  1844. 

(Ann.  Mag.  Kat.  Hist.,  xiy,  p.  315.) 

Allorisma  (sp.  undt). 

PI.  27,  fig.  9,  9a. 

The  only  specimen  of  tbis  species  we  bave  seen  is  a  mere  cast,  not  entirdy 
perfect  at  eitber  extremity,  so  tbat  we  bave  not  tbe  means  of  determining  sat- 
isfactorily  wbetber  it  is  new  or  not.  As  near  as  can  be  determined,  it  seems 
to  be  proportionally  sborter  and  more  gibbous  tban  any  otberwise  similar  spe- 
cies witb  wbicb  we  are  acquainted.  In  a  side  view  it  is  not  unlike  a  species 
from  tbe  middle  Coal  Measures  at  Lexington,  Missouri,  described  by  Prof. 
Swallow,  under  tbe  name  A.  lata.  On  comparison,  bowever,  witb  Uie  typical 
specimen  of  tbat  species,  it  was  found  to  be  mucb  more  gibbous,  and  marked 
witb  proportionally  larger  concentric  ridges.  Compared  witb  A.  ni5cimea/o, 
Meek  and  Hayden,  from  tbe  Coal  Measures  of  Kansas  (^Pahtontology  Upper 
Missotm,  pi.  i,  fig.  10  a,  106),  it  will  be  seen  to  be  proportionally  mucb  sborter, 
and  more  broadly  rounded  posteriorly. 

Locality  and  position:  Nortb  Brancb  Saline  creek,  Gallatin  county,  Illinois^ 
Upper  Coal  Measures. 
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O-ASTEROPODA. 

Genus  PLEUROTOMARIA,  Defrance,  1826. 

(Diet.  Sci.  Xat.,  xli,  p.  381.) 

Pleueotomaria  subconstricta,  M.  and  W. 

PI.  28,  figs.  6  a,  6  6,  6  e. 

Pleurotomaria  subeonstrieta^  Meek  and  Worthen,  Oct.,  1860.    Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  458. 

Shell  small,  conical-subovate,  longer  than  wide ;  spire  mod- 
erately elevated.  Volutions  five  and  a  half  to  six,  obliquely 
flattened  or  concave  above,  excepting  near  the  suture,  where 
there  is  a  subangular  prominence  occupied  by  a  series  of  small 
folds  or  nodes.  Body  whorl  forming  rather  more  than  half  the 
entire  length,  biangular  around  the  middle,  the  lower  angle 
being  less  prominent  and  more  obtuse  than  the  other,  and  not 
exposed  on  the  spire,  while  the  other  passes  around  near  the 
middle  of  each  upper  turn ;  between  the  two  angles,  the  middle 
of  the  body  volution  is  vertically  flattened,  or  a  little  concave, 
while  its  under  side  is  convex.  Suture  linear,  but  occupying 
a  rather  distinct,  somewhat  rounded  constriction  or  depression. 
Aperture  broad,  subovate,  or  subcircular.  Columella  rather 
arcuate,  not  perforated.  Surface  ornamented  by  about  fifteen 
revolving  lines,  some  ten  or  twelve  of  which  occup^he  under 
side  of  the  body  whorl,  where  they  are  larger  than  above; 
crossing  all  these  lines,  are  extremely  fine,  closely  arranged 
transverse  striae,  which,  on  the  under  part  of  the  body  turn, 
show  a  tendency  to  cluster  into  small,  regular  wrinkles.  Spiral 
band  narrow,  flat,  and  located  just  above  the  middle  angle. 
Length,  0.33  inch;  breadth,  0.24  inch;  apical  angle  nearly 
regular;  divergence,  65°. 

As  near  as  we  have  been  able  to  determine  from  a  brief  written  description, 
unaccompanied  by  figures,  this  species  would  seem  to  be  related  to  P,  ProtU' 
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tana,  Shumard  {Trans.  Acad.  Set.  of  St.  Louig,  vol.  1,  p.  15),  but  as  Dr.  S. 
gives  43  ^  as  the  divergence  of  the  spiral  angle  of  his  species,  while  that  of 
our  shell  measures  about  65  °,  it  is  scarcely  possible  that  they  can  be  identical. 
Dr.  S.  also  describes  the  revolving  striffi  as  being  finely  granose  on  the  under 
side  of  the  body  whorl  in  F.  ProtUtana,  which  is  not  the  case  with  the  species 
now  before  us — though  they  are  sometimes  apparently  obscurely  crenulated  by 
the  crossing  of  the  small  transverse  wrinkles  formed  by  the  clustering  of  the 
striae  of  growth. 

Locality  aTid  position :  Hodges  creek,  Macoupin  county,  Illinois;  Lower  Coal 
Measures. 


Pleurotomarla.  speciosa,  M.  and  W. 

PI.  28,  figs.  5  a,  5  by  5  c. 

Pleurotomaria  speciosa,  Msbk  and  Worthbh,  Oct.,  1860.     Proceed.  Acad.  Nat.  Sci., 
Pbilad.,  p.  459. 

Shell  attaining  nearly  a  medium  size ;  length  slightly  greater 
than  the  breadth ;  volutions  seven  to  seven  and  a  half,  last  one 
forming  about  half  the  entire  length,  all  subangular  just  below 
the  suture,  thence  obliquely  flattened,  or  a  little  concave,  to  a 
distinct  revolving  carina,  a  little  below  the  middle  of  the  upper 
turns,  and  about  the  middle  of  the  body  whorl.     Below  this 
second  much  stronger  angle,  the  outside  of  the  last  turn  is 
vertically  flattened,  or  somewhat  concave,  so  as  to  produce  a 
third  more  obtuse  revolving  prominence  below  the  middle — 
beneath  which  the  under  side  of  the  whorl  is  convex,  but  not 
ventricos^    Suture  well  defined.     Spiral  band  narrow,  promi- 
nent, occupying  and  partly  forming  the  middle  revolving  angle, 
neatly  crenulated,  like  the  milled  edge  of  a  piece  of  coin. 
Aperture  subcircular,  approaching  a  subquadrate  outline;  um- 
bilicus small  or  nearly  closed.     Surface  ornamented  by  eighteen 
to  twenty-two  thread-like  revolving  lines,  about  twelve    of 
which  occupy  the  under  side  of  the  body  whorl,  four  to  seven 
the  upper  slope,  and  two  or  three  the  outer  flattened  space 
around  the  middle.     Crossing  all  these,  there  are  numerous 
extremely  fine,  very  regular,  closely  arranged,  transverse  lines, 
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about  qvery  fourth  or  fifth  one  of  which  is  .considerably  larger 
and  more  prominent  than  the  others  near  the  suture  above ; 
and  they  all  curve  obliquely  backwards  as  they  approach  the 
angle  supporting  the  spiral  band.  Length,  0.55  inch;  breadth, 
0.52  inch ;  apical  angle  regular,  divergence  82  ° ;  breadth  of 
spiral  band  not  more  than  about  0.03  inch. 

This  very  neat,  elegantly  ornamented  species,  will  be  readily  distinguished 
from  any  of  those  yet  known  in  our  Coal  Measures  (resembling  it  in  form),  by 
its  peculiar  prominent,  neatly  crenulatcd  spiral  band,  and  its  extremely  fine, 
closely  arranged  lines  of  growth. 

Locality  and  position :  Same  as  preceding. 

Pleurotomaria  scitula,  M.  and  W. 

PI.  28,  figs.  Oa,  9  6,  9e,  9(/. 

Pleurotomaria  tciiula^  Meek  and  Worthen,  Oct.,  1860.     Proceedings  Acad.  Xat.  Sci., 
Philad.,  p.  461. 

Shell  small,  trochiform,  length  and  breadth  nearly  equal; 
spire  depressed-conical ;  volutions  six,  a  little  convex,  last  one 
prominent  and  narrowly  rounded,  or  subangular  on  the  peri- 
phery,-slightly  convex  below;  suture  somewhat  canaliculate; 
aperture  subcircular,  approaching  a  subquadrate  form;  umbili- 
cal region  impressed,  but  not  distinctly  perforated;  spiral  band 
of  moderate  breadth,  concave,  and  located  a  little  above  the 
periphery  of  the  body  whorl,  but  passing  around,  slijttly  beloAV 
the  middle  of  the  other  volutions.  Surface  ornamented  by 
from  about  seventeen  to  twenty-two  revolving  lines,  only  three 
or  four  of  which  occupy  that  part  of  the  body  whorl  above  the 
band,  where  they  are  larger  and  more  widely  separated  than 
below;  distinct,  but  much  smaller,  regularly  arranged,  thread- 
like lines,  mark  the  volutions  transversely.  Length  and 
breadth  each  about  0.22  inch;  apical  angle  convex,  diver- 
gence, 79°. 

l  SiPT.  2fi»  1S6«. 
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This  handsome,  sjmiDetrical  little  shell  has  much  the  form  and  geoeral  ap- 
pearance of  a  Solarium^  excepting  that  it  has  no  amhilicus,  and  poasesaes  the 
peculiar  spiral  band  characteristic  of  the  genus  Fleurotamaria,  On  the  upper 
part  of  the  whorls,  the  transverse  striae  creasing  the  revolving  lines  are  very 
regularly  arranged,  at  intervals  a  little  greater  than  their  own  breadth,  but  in 
crossing  the  spiral  band  they  become  more  crowded,  and  curve  gracefully  back- 
wards, parallel  to  the  sinus  of  the  lip.  They  are  also  rather  closely  and  very 
regularly  arranged  on  the  under  side  of  the  body  whorl. 

Locality  and  position :  Same  as  last.. 


Pleurotomaria  brazoensis,  Shumard? 

PI.  28,  figs.  1  a,  1  6,  1  c,  1  rf. 
Pleurotomaria  hrazotntit,  Shumabd,  I860.     Trans.  St.  Loais  Acad.  Sciences,  i,  p.  624. 

Shell  rather  under  medium  size,  trochiform,  height  and 
breadth  nearly  equal.  Volutions  five  and  a  half  to  six, 
obliquely  flattened  or  a  little  concave  above;  last  one  com- 
posing about  half  of  the  entire  length,  flattened  or  slightly 
convex  below,  and  very  prominent  around  the  middle,  where 
it  is  provided  with  two  nearly  equal  carinaa,  between  which  is 
located  the  band  of  the  sinus.  On  the  spire  only  the  upper  of 
these  carinse  is  seen  above  the  suture.  Just  below  the  well 
defined  suture  the  upper  edge  of  the  whorls  is  a  little  thick- 
ened so  as  to  form  a  subangular  prominence,  which  is  provided 
with  a  series  of  small,  obscure  nodes.  Aperture  subquadrate 
or  subrhombic;  columella  perforated.  Surface  ornamented  by 
about  twenty-five  small,  thread-like,  revolving  lines,  some 
twelve  or  thirteen  of  which  occupy  the  underside  of  the  body 
whorl;  crossing  all  these  are  numerous  similar,  equidistant, 
transverse  striae,  the  whole  forming  a  regular  cancellated  style 
of  ornamentation.  Length,  0.43  inch;  breadth,  0.41  inch; 
spiral  angle  nearly  regular,  divergence,  70  °. 

Being  in  doubt  whether  or  not  this  species  is  really  identical  with  Dr.  Sha- 
mard's  P,  hrazoeims,  we  have  preferred  to  describe  our  specimens  instead  of 
quoting  his  carefully  written  diagnosis.     They  seem  to  agree  very  closely  with 
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the  characters  given  by  him,  unless  by  the  "  thirteen  to  fourteen  rather  strong 
filiform  striae''  he  mentions  as  ornamenting  the  whorls,  he  intends  to  convey 
the  idea  that  this  is  the  entire  number  of  these  lines  seen  on  any  one  whorl, 
including  those  on  the  under  side  of  the  body  volution ;  in  which  case  we 
should  scarcely  entertain  a  doubt  in  regard  to  our  shell  being  a  distinct  species, 
since  it  uniformly  has  about  double  that  number  of  revolving  striae  on  the 
last  whorl.  Dr.  S.  also  describes  the  two  sets  of  striae  as  ^^giving  the  surface 
a  handsome,  crcnulated  appearance."  The  word  "  crenulated  "  here  is  probably 
a  misprint;  at  any  rate  it  is  not  applicable  to  the  species  before  us,  the  striae  of 
which  are  not  crcnulated,  but  form  a  neat,  cancellated  style  of  sculpturing  hav  - 
ing  much  the  appearance,  as  seen  under  a  magnifier,  of  a  piece  of  musquito 
netting  pasted  upon  a  smooth  surface. 

Should  the  shell  under  consideration  prove  to  be  distinct  from  that  descri- 
bed by  Dr  Shumard,  which  is  not  improbable,  we  would  propose  to  designate 
it  by  the  name  of  Pleurotomaria  intertexta. 

Locality  and  position :  Hodge's  creek,  Macoupin  county,  Illinois ;  Lower 
Coal  Measures. 


Pleurotomaria  tenuicincta,  M.  and  W. 

PI.  28,  fig.  3  a,  3  6,  3  c,  3</. 

Pleurotomaria  tenuicincla^  Meek  and  Worth  ex,  October,   1860.     Proceed.  Acad.  Nat. 
Sci.,  Philad.,  p.  459. 

SuELL  small,  conical-ovate;  spire  moderately  elevated;  volu- 
tions seven,  obliquely  flattened  or  concave  above,  convex  and 
more  or  less  distinctly  angular  around  the  middle,  last  one 
prominently  rounded  below;  suture  distinct;  spiral  band  very 
narrow,  concave,  located  a  little  above  the  middle  of  the 
body  whorl,  and  passing  around  rather  below  the  middle  of  the 
others ;  aperture  apparently  subcircular ;  umbilical  region 
indented,  but  apparently  not  distinctly  perforated.  Surface 
ornamented  by  about  fifteen  to  twenty,  rather  distinct  revolv- 
ing lines,  only  two  or  three  of  which  occupy  the  flattened  or 
concave  upper  slope  above  the  band,  where  they  are  less  promi- 
ment  than  the  others ;  while  the  two  forming  the  margins  of 
the  band  are  more  salient  than  any  of  those  lx?low.     Fine, 
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regularly  arranged  striaa,  which  are  much  more  distinct  near 
the  suture  on  the  upper  slope  than  below  the  band,  mark  the 
whorls  transversely.  Length,  0.24  inch ;  breadth,  0.20  inch ; 
apical  angle  a  little  convex,  divergence  60°. 

We  have  seen  but  a  single  specimen  of  this  little  shell,  yet  it  differs  suffi- 
ciently from  all  the  other  species  we  have  met  with  from  these  rocks,  to  be 
readily  distinguished.  Amongst  its  most  marked  peculiarities,  that  may  be 
mentioned,  are  the  prominently  rounded,  or  ventricose  character  of  the  under 
side  of  its  body  whorl,  and  the  extreme  narrowness  of  its  spiral  band,  with  its 
prominent  marginal  carinse.  We  know  of  no  species  very  closely  allied  to 
it  from  foreign  localities. 

Locality  and  position :  Springfield,  Illinois ;  Upper  Coal  Measures. 


Pleurotomaria  granulo-striata,  M.  and  W. 

PI.  28,  fig.  2a,  2  6,  2c,  2d, 

Pleurotomaria  granulo-ttriata^  Mbik  and  Worthbn,  October,  1860.  Proceed.  Acad.  Nat. 
Sci.,  Philad.,  p.  459. 

Shell  very  small,  conical-subovate,  or  subtrochiform ;  spire 
moderately  elevated ;  volutions  compressed-convex,  last  one 
prominently  rounded  or  subangular  around  the  middle ;  suture 
well  defined;  aperture  apparently  subcircular;  spiral  band 
not  distinctly  defined,  located  near  the  middle  of  the  body 
whorl,  and  passing  around  just  above  the  suture  on  the  other 
turns;  calumella  imperforate;  surface  ornamented  by  about 
twelve  or  thirteen  tjomparatively  distinct  revolving  lines,  eight 
of  which  occupy  that  portion  of  the  body  whorl  below  the 
band,  where  they  are  a  little  smaller  and  more  closely 
arranged  than  above. 

On  the  upper  sloping  side  of  the  whorls,  the  three  or  four 
revolving  lines  occupying  that  part  of  the  shell  are  crossed 
obliquely  by  transverse  lines,  which  are  so  much  stronger  on 
the  revolving  strios  than  between  them,  that  they  present  the 
appearance  of  small  nodes  or  granules  at  the  points  of  crossing. 
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A  revolving  line  occupying  the  middle  of  the  spiral  band^  is 
more  prominent  than  the  others,  and  obscurely  crenulated. 
Length,  0.17  inch;  breadth,  0.15;  apical  angle  regular,  diver- 
gence 60°. 

The  interrupted  or  grannlose  appearance  of  the  strise  on  the  upper  sloping 
side  of  the  whorls  in  this  little  shell,  will  readily  distinguish  it  from  any  other- 
wise similar  species  with  which  we  are  acquainted,  in  our  rocks.  In  form  and 
general  appearance  it  resembles  some  of  the  species  described  by  Prof,  de  Kon- 
inck  and  others  in  foreign  works,  but  it  differs  in  the  details  of  its  surface 
ornaments. 

LoK'aUt9/  and  poMon  r  Macoupin  county,  Illinois ;  Lower  Coal  Measures. 


Pleurotomar! A  Pratteni,  M.  and  W. 

PI.  28,  fig.  7a,  76,  7c,  7rf. 

PUurotomaria  Pratteni,  Meek  and  Worthen,  October,  1860.    Proceed.  Acad.  Nat.  ScL, 
Philad.,  p.  459. 

Shell  very  small,  conical-ovate,  the  breadth  being  about 
two-thirds  the  length ;  spire  rather  elevated,  but  not  acute  at 
the  apex ;  volutions  six  to  six  and  a-half,  slightly  convex,  in- 
creasing gradually  in  size,  those  of  the  spire  more  or  less  dis- 
tinctly angular  around  the  middle,  last  one  sometimes  slightly 
flattened  around  the  most  prominent  part  of  the  middle,  just 
below  the  indistinct  angle,  and  convex  on  the  under  side; 
suture  well  defined ;  spiral  band  of  moderate  breadth,  flat,  or 
sometimes  slightly  concave,  occupying  the  middle  of  the  body 
whorl,  and  passing  around  so  as  to  bring  its  lower  margin  a . 
little  above  the  suture  on  the  other  turns.  Aperture  subcir- 
cular;  columella  imperforate;  outer  lip  thin,  sinus  deep  and 
comparatively  narrow.  Surface  ornamented  by  about  eighteen 
to  twenty  very  fine  revolving  strise,  some  twelve  or  thirteen  of 
which  occupy  the  body  whorl  below  the  band,  where  they  are 
a  little  larger  than  those  above  the  angle,  and  more  regularly 
arranged;    lines  of  growth   extremely  minute   and   obscure. 
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Length,  0.24  inch ;  breadth,  0.18  inch ;  apical  angle  convex, 
divergence,  37°. 

The  most  marked  peculiarity  of  this  species  is  the  fineness  of  its  surface 
markings,  particularly  the  lines  of  growth,  which  are  scarcely  visible  even  by 
the  aid  of  a  common  lens.  The  reTolying  striie,  although  much  larger  than 
those  crossing  them,  are  not  distinctly  seen  without  the  use  of  a  magnifier. 
Generally  the  carina  on  the  middle  of  the  upper  whorls  is  well  defined,  but  it 
becomes  less  distinct  on  the  body  volution.  The  measurements  given  above 
are  from  an  adult  specimen  slightly  above  the  medium  size. 

The  specific  name  of  this  beautiful  little  shell  was  given  in  honor  of  our 
lamented  friend,  Henry  Pratten,  Esq.,  deceased,  formerly  of  the  Illinois  Geo- 
logical Survey. 

Locality  and  position :  Same  as  last. 


Pleurotomaria  subsinuata,  M.  and  W. 

PI.  28,  figs.  4a,  46,  4c,  4(/. 

Pleurotomaria  subtinuata^  Miek  and  Worthen,  Oct.,  1860.     Proceed.  Acad.  Mat.  2Sci., 
Philad.,  p.  460. 

Shell  under  medium  size,  conical-ovate;  spire  rather  ele- 
vated ;  volutions  six,  convex,  last  one  in  mature  shells  some- 
times obliquely  flattened  a  little  above,  just  below  the  suture, 
thence  rounded  below;  suture  well  defined ;  spiral  band  narrow, 
prominent,  angular,  located  above  the  middle  of  the  body  whorl, 
at  the  lower  edge  of  the  slight  flattening  of  its  upper  side,  and 
passing  around  the  middle  of  the  upper  turns;  sinus  of  the  lip 
shallow,  judging  from  the  slight  curve  of  the  lines  of  growth ; 
•  aperture  nearly  circular ;  columella  not  distinctly  perforated. 
Surface  ornamented  by  about  fifteen  distinct  revolving  lines, 
some  three  or  four  of  which  on  the  middle  are  larger  than  those 
above,  while  those  below  gradually  diminish  in  size  towards 
the  small  umbilical  impression ;  only  two  or  three  of  the  smaller 
lines  usually  occupy  the  slightly  depressed  portion  of  the 
whorls  above  the  spiral  band,  where  they  are  crossed  obliquely 
by  a  series  of  regularly  arranged  wrinkles ;  lines  of  growth  ex- 
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tremely  fine  and  very  obscure.  Length  of  largest  specimen, 
0.40  inch;  breadth,  0.31  inch;  apical  angle  convex,  diver- 
gence, 55°. 

The  spiral  band  of  this  species  is  so  little  apparent  that  we  were  at  first  in 
doubt  whether  it  really  belongs  to  the  genus  Pieurotomaria,  On  examining 
carefully,  however,  by  the  aid  of  a  lens,  the  obscure  lines  of  growth,  we  observe 
that  they  make  a  small  but  distinct  backward  curve  in  crossing  the  upper  of 
the  three  or  four  larger  revolving  lines  passing  around  the  middle  of  the  body 
whorl,  so  as  to  indicate  the  presence  of  a  shallow  sinus  in  the  lip  at  the  termi- 
nation of  this  revolving  line.  The  band  of  the  sinus  being  angular  or  carinatcd, 
and  scarcely  larger  than  the  other  revolving  lines,  would  not  be  distinguished 
from  them,  where  the  surface  has  been  a  little  weathered  so  as  to  obliterate  the 
obscure  striae  of  growth. 

The  surface  markings  will  at  once  distinguish  this  shell  from  any  of  its  asso- 
ciates, and  we  know  of  no  foreign  forms  with  which  it  is  li.ble  to  be  confounded. 

Locality  and  jtositton :  Same  as  preceding. 


Pleurotomaria  TURBiNiFORMis,  M.  and  W, 

PI.  28,  fif?.  8  a,  8  6,  8  c. 

Pleurotomaria  turbini/ormis,  Meek  and  Worthen,  Oct.,  18G0.  Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  461. 

Pleurotomaria  hicarinata^  McChesney,  Feb.,  1860.    New  Palaeozoic  Fossils,  p.  90 ;  (not 
P.  bicarinata,  Sowerby,  sp.,  1818,  de  Koninck,  1843,  nor  of  Munster,  1844). 

■ 

Shell  rather  large,  trochiform ;  height  and  breadth  nearly 
equal;  spire  conical,  moderately  depressed;  volutions  about  five 
and  a  half,  flat,  last  one  distinctly  angular  around  the  periphery, 
and  flattened  or  slightly  convex  below;  umbilical  region  a 
little  concave;  umbilicus  very  small,  and  bound  by  a  small, 
obscure,  revolving  ridge;  spiral  band  extremely  narrow, 
grooved,  occupying  the  angle  around  periphery  of  the  body 
whorl,  and  passing  around  scarcely  above  the  suture  on  the 
other  volutions,  margined  above  and  below  by  a  sharply  eleva- 
ted line;  suture  linear,  having  a  somewhat  banded  appearance 
in  consequence  of  the  development  of  a  rather  distinct  revolv- 
ing line  at  the  upper  margin  of  each  whorl ;  aperture  appa- 
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rently  rhombic-subquadrate  in  form.  Surface  ornamented  by 
about  twenty  obscure,  closely  arranged,  revolving  stiisB,  crossed 
by  stronger,  very  regular  transverse  lines,  which  are  most 
distinct  on  the  upper  part  of  the  whorls,  and  pass  with  a 
gentle  curve  backward  and  outward  to  the  spiral  band.  Below 
the  angle  the  under  side  of  the  body  whorl  is  nearly  smooth, 
or  only  marked  by  very  obscure  lines  of  growth,  and  faint 
traces  of  revolving  strisa.  Length,  about  0.93  inch;  breadth, 
nearly  0.97  inch;  apical  angle  regular,  divergence  64®. 

This  shell  seems  to  be  very  closely  allied  to  P.  Rtddeln,  of  Shumard  (TVan*. 
Acad.  Sci.  St.  Louis^  vol.  i,  p.  625),  and  a  more  careful  comparison  with  his 
description  leads  us  to  suspect  that  it  may  possibly  prove  identical.  Yet,  as 
Dr.  S.  describes  his  species  as  having  only  twelve  or  thirteen  revolving  lines 
on  eacl^  whorl,  while  our  shell  shows  uniformly  nearly  double  this  number,  we 
are  in  doubt  whether  they  should  be  considered  identical  or  not.  It  is  also 
related  to  Plcurotomaria  mmouriensis=(^Trochu8  mlssouriensts,  Swallow),  but 
never  attains  near  so  large  a  size  as  that  noble  species,  from  which  it  also 
differs  in  having  much  stronger  transverse  strise ;  while  Prof.  Swallow's  species 
has  not  the  prominent  linear  ridge  just  above  and  below  the  spiral  band,  seen 
in  our  shell. 

At  the  time  we  first  published  our  description  of  this  species,  we  had  not 
seen  Prof.  McChesncy's  paper  in  which  he  published  it  under  the  name  P. 
hicarinata^  nor  had  wc  any  knowledge  of  its  publication  until  about  the  10th 
of  March,  1860.  Our  paper  was  published  Nov.  24th,  of  the  same  year. 
These  dates  are  of  no  consequence,  however,  so  far  as  the  species  under  con- 
sideration is  concerned,  since  the  name  under  which  Prof.  McChesney  pub- 
lished it,  had  been  previously  used  for  three  other  species,  the  first  as  far  back 
as  1818. 

Locality  ami  position :  Lasalle,  Illinois;  Upper  Coal  Measures. 

Pleurotomaria  subscalaris,  M.  and  W. 

PI.  28,  figs.  10  a,  10  i  (by  error  on  the  plate,  9a,  96). 

Pleurotomaria  subscalaris,  Meek  and  AVorthen,  October,  1860.     Proceed.  Acad.  Nat. 
Sci.,  Philad.,  p.  460. 

Shell  large,  rather  thick,  conical-ovate;  spire  moderately 
elevated;  volutions  six,  those  near  the  summit  of  the  spire 
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flattened,  the  others  convex,  and  provided  with  a  distinct, 
rather  sharp,  apparently  smooth  carina,  which  occupies  a  posi- 
tion a  little  above  the  middle  of  the  body  whorl,  passes  around 
near  the  middle  of  the  second,  becomes  lower  on  the  third,  and 
sinks  below  the  suture  on  the  others.  Below  this  angle  there 
is  on  the  body  volution  a  second  less  distinct  subangular  promi- 
nence, with  a  broad,  vertical,  nearly  flattened  or  slightly  con- 
cave space  between  the  two.  Under  side  of  last  turn  a  little 
convex;  umbilical  region  somewhat  indented,  but  not  perforated; 
suture  well  defined.  Spiral  band  narrow,  and  occupying  the 
principal  angle  of  the  whorls.  Length,  2  inches;  breadth, 
1.83  inches;  apical  angle  convex,  divergence,  70°. 

Our  specimen  is  somewhat  eroded,  but  it  retains  traces  of  about  twenty 
rather  strong  revolving  lines,  eight  or  nine  of  which  occupy  the  upper  side  of 
the  whorls,  above  the  carina,  some  three  or  four  the  flattened  outer  side  of  the 
body  whorl,  and  the  remainder  the  under  side.  On  the  upper  sloping  surface 
of  the  whorls  there  are  also  regularly  arranged,  oblique  transverse  striso,  which, 
in  well-preserved  specimens,  are  probably  continued  upon  the  outer  and  under 
sides  of  the  last  turn. 

This  fine  species  might  be  confounded,  on  a  hasty  examination,  with 
P.  tahulata  of  Conrad,  with  which  it  agrees  in  size  and  some  other  respects. 
It  differs,  however,  in  having  the  upper  part  of  the  spire  much  more  depressed, 
and  without  any  angle  visible  above  the  suture.  The  principal  angle  on  its 
other  turns  appears  to  differ  in  being  less  prominent,  and  destitute  of  the  crenu- 
lations  so  distinctly  seen  on  that  of  P,  tahxdata.  In  addition  to  these  differences, 
the  substance  of  the  shell  under  consideration  is  much  thicker  than  in  that 
described  by  Mr.  Conrad. 

Locality  and  position :  Hodge's  creek,  Macoupin  county,  Illinois;  Lower  Coal 
Measures. 

Pleurotomaria?  tumida,  M.  and  W. 

PI.  31,  fig.  Ifl,  16. 

Plaiyoitomaf  tumida^  5Ibbk  and  WoBTnEM,  October,  18G0.      Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  4G3. 

Shell  rather  large,  very  thin,  rhombic  subovate  in  outline, 
a  little  longer  than  wide ;  spire  much  depressed  or  nearly  flat; 

-—46  Sir.  Mk  1866. 
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volutions  four  to  four  and  a-half,  convex,  increasing  very  rapidly 
in  size ;  last  one  large,  forming  about  eight-ninths  of  the  entire 
length,  prominent,  and  narrowly  rounded  above  the  middlei 
slightly  convex  on  top,  and  contracted  and  somewhat  extended 
below ;  suture  well  defined ;  aperture  large,  longer  than  widei 
obovate,  the  inner  side  being  straighter  than  the  other;  lip 
very  thin;  columella  perforated?;  surface  (of  an  exfoliated 
specimen)  retaining  traces  of  rather  strong  revolving  lines. 
Length,  1.24  inches;  breadth,  1.20  inches;  length  o£  aperture, 
1.05  inches;  breadth,  about  0.65  inch;  apical  angle  regular, 
divergence,  1.32®. 

We  are  in  much  doubt  in  regard  to  the  generic  relations  of  this  shell,  not 
having  seen  specimens  in  a  condition  to  enable  us  to  determine  whether  or  not 
it  possessed  the  spiral  band  and  sinus  in  the  lip,  so  characteristic  of  the  genns 
Pleurot<ymaria.  It  certainly  differs  materially  from  the  usual  forms  of  the 
species  of  that  genus,  having  more  the  outline  of  the  recent  genus  lanihina. 
We  suspect  it  will  prove  to  belong  to  an  undescribed  genus,  which  should  pro- 
bably include  a  Russian  form  figured  by  Murchison  de  Yerneiul  and  Keyser* 
ling,  in  the  Geology  of  Riusia^  pi.  xxiii,  fig.  14,  as  an  undetermined  latUhtna. 
If  80,  we  would  propose  for  the  group  the  name  lanthinopsuj  from  its.resem- 
blance  to  the  genus  lanthtna. 

We  cannot  believe  that  Carboniferous  shells  such  as  thb  can  be  properly 
referred  to  the  recent  genus  lanthina^  since  no  species  of  that  genus  are  known 
firom  any  of  the  succeeding  rocks,  until  we  ascend  to  the  most  recent  Tertiary 
beds;  nor  can  we  agree  with  d*Orbigny  in  placing  them  in  the  Lower  Silurian  ge- 
nus Scalites,  which  was  founded  upon  thick  shell,  with  distinctly  angular  whorls. 

Locality  and powtion :  Grayville,  Illinois;  Upper  Coal  Measures. 

Genus  STRAPAROLLUS,  Montfort,  1810.     (See  page  158.) 

(Conch.  Sjst.,  ii,  p.  174,) 

Straparollus  umbilicatus,  M.  and  W. 

PI.  29,  figs,  la,  16,  Ic. 

Straparollus  umbilieatiUf  Mbbk  and  Worthbn,  Oct.,  1860.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  462. 

Shell  of  medium  size,  depressed  subtrochiform;  spire  rather 
elevated  for  a  species  of  this  genus ;  volutions  five  to  five  and 
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a  half,  convex,  increasing  gradually  in  size,  nearly  horizontally 
flattened  oil  the  upper  side,  ahout  half  way  across  from  the 
suture,  where  there  is  a  rather  distinct  revolving  angle ;  below 
this  angle  the  upper  oblique  outer  slope  is  slightly  flattened  to 
near  the  middle  of  the  outer  side,  which,  in  the  last  whorl,  is 
rather  narrowly  rounded ;  under  side  of  last  turn  rounded  to 
a  moderately  distinct  angle  within  the  middle,  thence  rounding 
into  the  umbilicus ;  umbilicus  large,  or  nearly  twice  as  wide  as 
the  diameter  of  the  last  whorl  near  the  aperture,  very  deep, 
and  permitting  the  inner  side  of  all  the  volutions  to  be  seen  to 
the  summit  of  the  spire.  Surface  marked  by  fine,  rather 
obscure  or  moderately  defined  lines  of  growth.  Height,  0.88 
inch;  breadth,  1.15  inches;  breadth  of  umbilicus,  measuring 
'  across  from  its  marginal  angle  on  opposite  sides,  0.68  inch ; 
apical  angle  convex,  divergence  about  100  °. 

This  species  is  evidently  closely  allied  to  StraparoUm  acutus=. (^Cirrus  acutus, 
Sowerhy^  Min.  Conch.y  pi.  141,  figs.  1  and  2),  but  has  a  proportionally  wider 
umbilicus  and  narrower  whorls,  while  the  angle  on  the  under  side  of  its  last 
whorl  is  farther  in,  so  as  to  form  the'  margin  of  the  umbilicus.  Its  lines  of 
growth  are  also  less  strongly  marked,  those  of  S.  acutus,  being  described  by 
de  Koninck  as  forming  even  imbricating  laminse  on  the  last  turn. 

Localiti/  and  posittan :  St.  Clair  county,  111. ;  Lower  Coal  Measures. 

Genus  NATICOPSIS,  McCoy,  1844. 

(Carb.  Fobs.  Ireland,  p.  33.) 
St/non, — Xatica,  of  some  authors  ;  (not  of  Aadanson). 

Shell  oval  or  subglobose,  solid,  imperforate,  composed  of 
few,  convex,  rapidly  expanding  whOrls,  the  last  one  of  which 
is  large;  spire  short;  aperture  broadly  subovate,  straighter  on 
the  inner  side,  and  rounded  below ;  columella  callous,  more 
or  less  distinctly  flattened,  and  often  showing  a  longitudinal 
impression  for  the  reception  of  the  edge  of  the  operculum; 
sometimes  transversely  furrowed  or  striated;  lip  sharp  and 
entire.     Surface  generally  nearly  smooth  on  the  middle  and 
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lower  part  of  the  whorls^  and  marked  with  more  or  less  stronglj 
defined,  regular,  oblique  stride  or  cost®  near  the  suture  above, 
rarely  passing  down  upon  the  middle  and  lower  part  of  the 
body  whorl;  sometimes  covered  with  small  nodes  or  granules. 

This  genvLi,  as  we  nndentand  it,  indades  at  least  three  rather  marked  sec- 
tioDS,  which  may  he  defined  as  follows : 

1.  IVATICOPSlSv  (proper.) 

Shell  smoother,  excepting  oblique  itric  parallel  to  the  lines  of  growth,  near  tkt 

sntoce. 

N.   PhilUpti,   UcCoj*  X,  vtntriea,  Norwood  and  Prattcn,    Natlea  pUeitiwim^ 

Phillips,  etc. 


Shell  with  obliqae,  strong  stric  or  costsd,  most  distinct  near  the  snture,  bat 

well  defined  oTer  the  whole  body  whorl. 
Nerita  subeottaUj  Goldf. ;  Litiorina  hiMtrialu^  Phillips,  etc. 

%•  TBAGHTDOiniAf  Mssx  and  Woxnmr.      (rpaxw:,  rough ;  datflLa,  a  hoose.) 

Shell  with  surface  ornamented  with  small,  more  or  less  regnlarlj  disposed, 

nodes  or  granules. 
Natieoptit  nodota^  Meek  and  Worthen ;  f    If.  (Traekyd.)   Wheeieri={LittonMm 

Wheeler^  Swallow) ;  Natica  Mmrix,  Mnrchison,  deVem.  and  Kejs.;  Bmeeimim 

brtve,  Sowerby,  etc. 

In  redefining  this  genus  at  a  later  date,  in  his  Talnahle  work  on  the  BriHak 
Palmrtzoic  FoMiUy  p.  301,  Prof.  McCoy  describes  it  as  having  "  a  minute  «b- 
bilicus,  only  seen  in  the  cast."  As  we  have  had  an  opportnnitj  to  i^Tamimr 
numerous  fine  specimens  of  seyeral  species  of  this  genus,  without  seeing  anj 
traces  of  a  perforation  in  the  columella,  we  can  but  r^ard  the  minote  vb- 
bilicus  mentioned  by  Prof  McCoy  in  the  cast,  as  merely  the  cavity  left  in  it 
by  the  columella  itself. 

The  shells  of  this  genus  often  have  so  much  the  aspect  of  some  types  of  the 
NtrituliTy  that  wo  were  at  one  time  under  the  impression  that  they  most  helong 
to  that  family.     On  breaking  open  a  number  of  specimens,  however,  of  variess 
species,  and  finding  that  the  inner  whorls  are  not  absorbed  away  as  in  the  Acrv 
tiilir^  wo  wore  led  to  doubt  the  correctness  of  that  conclusion,  and  since  seeing 
numerous  Hpociniens  of  opercula  ^und  associated  with  these  shells  in  onr  Coal 
Measures,  under  circumstances  scarcely  admitting  of  a  doubt  that  they  heloag 
to  them,  we  have  been  confirmed  in  the  opinion  that  this  genus  must  belong  to 
some  other  family.     The  opercula  alluded  to,  have  exactly  the  form  and  aise 
oorresponding  to  the  aperture  of  typical  species  of  JVaftcopm,  with  whieh  thej 


*  This  bcini;  tho  first  species  mentioned  by  McCoy,  and  agreeing  beat  with  his  diag- 
nosis, may  be  regarded  as  the  type  of  the  genus, 
t  Wo  regard  this  as  the  type  of  this  sabgenns. 
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are  assooiated,  while  tkey  do  not  80  agree  with  that  of  any  other  univalves 
known  in  the  same  rooks.  They  are  moderately  thick  and  shelly,  oval  or  sub- 
circular  in  form,  with  a  lateral  or  submarginal  nucleus,  and  show  not  (he  slight- 
est traces  of  the  spiral  or  suJbspiral  stricture^  and  articukUing  projection^  so  charac- 
teristic of  the  Neritxdet.  On  the  inner  side  they  show  a  distinct  reniform  scar 
of  attachment,  and  on  the  outside  the  fine,  but  distinctly  concentric,  lines  of 
growth.  It  will  also  be  remembered  that  Prof.  McCoy  figured  a  specimen  of 
Niaticopsis  PhiHipsi,  in  his  "  Carhont/erous  Fossils  of  Ireland,**  with  an  oper- 
culum within  its  aperture,  and  that  it  shows  no  indications  of  a  spiral  structure. 

From  all  that  is  therefore  known  in  regard  to  this  genus,  we  are  also  inclined^ 
to  doubt  the  propriety  of  referring  it  either  to  the  Naticidte  or  Littoriniilm,  and 
to  believe  it  will  bo  found  to  be  the  type  of  an  extinct  family  iVa^/cop«u/«,  near 
the  NaticidsR, 

We  are  not  sure  this  genus  occurs  in  ^e  Silurian  rocks ;  a  few  Devonian 
species  seem  to  belong  1o  it,  but  it  attained  its  maximum  development  during 
the  deposition  of  the  Carboniferous  deposits.  It  is  also  apparently  represented 
by  a  few  species  in  the  Permian  rocks. 


Naticopsis  nana,  M.  and  W. 

PI.  31,  figs.  4a,  46. 

Platffostoma  ftana,  Mbek  and  Worthen,  October,   1860.     Proceed.  Acad.  Nat.  Sci., 
Philad.,p.  4G3. 

Shell  small,  subglobose,  wider  than  high,  spire  much  de- 
pressed; volutions  three,  increasing  very  rapidly  in  size,  last 
one  large  and  ventricose ;  suture  well  defined ;  aperture  large, 
broad-subovate,  somewhat  'straightened  on  the  inner  side, 
equaling  near  seven-eighths  the  entire  length  of  the  shell ; 
outer  lip  thin;  inner  lip  not  much  thickened;  columella 
slightly  flattened.  Surface  marked  by  fine  lines  of  growth, 
but  slightly  stronger  and  more  regular  near  the  suture  on  the 
upper  side  of  the  whorls.  Length,  0.19  inch ;  breadth,  0.21 
inch ;  length  of  aperture,  0.15  inch ;  breadth  of  ditto,  0.11  inch; 
apical  angle  about  123^. 

Since  describing  this  little  shell,  we  have  succeeded  in  clearing  the  matrix 
from  the  columella,  which  we  find  presents  the  characters  of  Naticopsis.     It  is 
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• 


a  Deat,  symmetrical  little  species/ somewhat  resembliDgiVeriVa^Va/ay  Sowerbj, 
excepting  that  its  spire  is  not  so  macli  depressed,  while  the  upper  side  of  its 
whorls  are  not  flattened.  It  is  proportionally  shorter  and  more  ventricose  than 
Naticopgis  ventrical (^Natica  ventrica,  Norwood  and  Pratten),  from  which  it 
also  differs  in  not  having  its  body  whorl  constricted  aronnd  the  middle. 

We  have  before  as  a  namber  of  specimens  from  the  Lower  Coal  Measures  on 
Hodge's  creek,  Macoupin  county,  Illinois,  presenting  almost  precisely  the  same 
form  and  general  appearance  as  the  species  under  consideration,  but  differing 
in  attaining  three  or  four  times  as  large  a  size,  and  in  haying  the  thickened 
'Columella  sometimes  transversely  striated.  It  is  possible  the  species  here 
described  may  be  identical  with  these,  but  we  think  the  specimens  alluded  to 
from  Hodge's  creek,  the  young  of  a  large  ponderous  species  quite  common  at  the 
same  locality.  If  so  it  would  seem  scarcely  possible  that  the  little  shell  here 
described,  from  the  Upper  Coal  Measures,  can  be  the  same  species. 

In  our  figure  of  the  species  under  consideration,  the  engraver  has,  by  some 
accident  or  mistake,  carried  a  ridge  around  the  inner  upper  side  of  the  aper- 
ture, which  gives  it  an  unnaturally  rounded  appearance  above. 

Locality  and  position  :  Upper  Coal  Measures,  Springfield,  Illinois. 


Subgenus  TRACHYDOMIA,  »I.  and  W.    (See  page  364.) 

Naticopsis  NODOSA,  M.  and  W. 

PI.  31,  fig.  2a,  26. 

NatieopnM  nodota.  Meek  and  Worthbn,  October,   1860.    Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  463. 

Shell  rather  large,  obliquely  subrhomboidal  in  outline, 
rather  thick;  volutions  four  and  a  half,  convex,  increasing 
rapidly  in  size,  last  one  large,  gibbous,  and  composing  three- 
fourths  of  the  entire  length,  rounded  on  the  outer  side,  and 
having  a  shallow  revolving  depression  near  ^e  suture  above  ; 
suture  moderately  distinct ;  aperture  rounded  subovate,  some- 
what straightened  on  the  inner  side ;  lip  sharp ;  columella 
distinctly  flattened,  smooth,  and  having  a  small  opercular 
groove  near  the  base,  not  perforated.  Surface  ornamented  by 
numerous  prominent  nodes,  which  are  arranged  in  quincunx, 
so  as  to  form  oblique  rows  nearly  parallel  to  the  lines  of  growth, 
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which  are  fine,  rather  regular,  and  scarcely  deflected  from 
their  course  1^  the  presence  of  the  nodes.  Length,  measuring 
from  the  most  extended  part  of  the  aperture  obliquely  to  the 
apex  of  the  spire,  1.08  inches;  breadth,  0.98  inch;  apical  angle 
convex,  divergence  about  100°. 

Locality  and  position :  St.  Clair  countj,  Illinois ;  Lower  Coal  Measures. 


Naticopsis  nodosa  vai\  Hollidayi,  M.  and  W. 

PI.  31,  fig.  3  a,  3  6. 

KaticopM  Holidayij  Meek  and  Worthbn.  October,    1860.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  463. 

This  agrees  so  nearly  with  the  last,  that  we  doubt  now,  the  propriety  of 
regarding  it  as  a  distinct  species.  It  only  differs  in  having  its  columella  more 
broadly  flattened,  and  its  nodes  more  numerous,  and  more  crowded.  In  the 
figures  of  both  of  these  forms,  the  engraver  has  made  the  nodes  to  appear  to 
arise  too  abruptly  from  the  surface  of  the  shell.  They  are  all  more  spreading  at 
the  base.  Length,  1.24  inches;  breadth,  1.10  inches;  apical  angle  nearly 
regular,  divergence  100°. 

Localiti/  and  position:  Hodge's  creek,  Macoupin  county,  Illinois;  Lower 
Coal  Measures. 


Genus  MACROCHEILUS,  Phillips. 

Bynon, — Buecinum  (sp.),  Sowbbby  and  others;  (not  of  Linnaeus). 

MacrocheiltUf  Phillips,  1841.    Palsozoic  Fossils,  p.  103;  (not  Kirbj,  1838, 

genus  Coleoptera). 
PUetostylut^  Coxbad,  1842.    Journal  Acad.  Xat.  Sci.,  Philad.,  vol.  viii,  p.  275; 
(not  Beck,  1837). 

Shell  subglobose  or  more  or  less  elongate ;  spire  pointed  at 
\lie  apex,  and  composed  of  several  smooth,  moderately  convex 
volutions;  body  whorl  large;  aperture  ovate  or  subovate,  rounded 
and  sometimes  slightly  effuse  below  and  angular  behind;  colu- 
mella imperforate ;  outer  lip  thin,  and  without  notch  or  sinus ; 
inner  lip  thin  or  wanting  above  the  middle  of  the  aperture. 
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more  or  less  thickened,  and  generally  twisted  into  an  obtuae 
fold  below. 

As  originally  proposed  by  Pbillips,  this  genus  was  made  to  include,  in  addi- 
tion to  the  typical  forms,  species  belonging  apparently  to  our  genua  SolenUcus^ 
and  to  Naticopm  of  McCoy.  If  we  were  to  follow  the  rule  adopted  bj  some, 
of  always  regarding  the  first  species  described  by  an  author,  under  a  new  generic 
name,  as  the  type  of  the  genus,  we  would  have  to  take  Bycdnum  breve,  of 
Sowerby,  as  the  type  of  Macrocheilus,  that  being  the  first  species  described  by 
Phillips.  And  as  that  shell  seems  to  be  a  nodose  species  of  McCoy's  subse- 
quently proposed  genus  NcUicopsis,  we  would  probably  have  to  substitute  the 
name  Macrocheilm  for  the  Naticopm  group.  As  Phillips,  however,  only  re- 
ferred the  B.  breve  provisionally  to  his  genus,  and  distinctly  states  that  he 
thought  it  allied  to  Ndtica,  and  the  species  B.  arcuUUtan  and  B.  imhriccUum  to 
his  genus  Loxonema,  while  he  says  he  regards  the  other  species  as  "  alone  suffi- 
ciently peculiar  to  deserve  a  generic  title,"  it  is  evident  he  did  not  view  any  of 
those  just  mentioned  as  typical  examples  of  his  new  genus.  Consequently  we 
must  look  for  the  type  amongst  the  other  included  species,  which  are  Buccinum 
acutumj  Sowerby,  and  Macrocheilus  elongatus  and  M,  hai'pitlay  Phillips.*  Hence 
de  Koninck,  and  others  who  first  followed  Phillips  in  the  use  of  this  generie 
name,  have  regarded  M.  acuUus  and  other  congeneric  species  as  typical  forms; 
which  conclusion  has  been  adopted  generally  amongst  Palaeontologists.  Con- 
sequently in  proposing  the  clearly  distinct  genus  Soleniscus  (probably  including 
M.  eUmgatiu  of  Phillips),  we  adopted  the  generally  accepted  opinion  in  regard 
to  the  particular  group  for  which  the  name  MacrocheilvA  should  be  retained,  as 
had  also  been  done  by  McCoy  in  proposing  his  genus  Naticopsis, 

As  thus  understood,  Phillips's  genus  includes  those  rather  thick,  smooth, 
subglobose,  oval,  or  more  or  less  fusiform  shells,  with  convex  whorls,  an  oval 
aperture,  neither  distinctly  notched  nor  provided  with  a  canal  below,  and  a 
more  or  less  callous  inner  lip,  usually  twisted  into  an  obtuse  revolving  fold  on 
the  imperforate,  somewhat  flattened  columella,  such  as  M,  acutus,  Sowerby  (sp.), 
M  jprimigenius,  Conrad  (sp.)  ^M,  maculatuSj  de  Koninck,  M.  ventricosuB,  Hall, 
J/.  Newberyiy  Stevens,  etc.  These  shells  vary  considerably  in  the  elevation  of 
the  spire,  though  it  is  always  acute  at  the  immediate  apex,  even  when  depressed. 
In  texture,  smoothness  of  surface,  the  thickening  and  often  obtusely  folded 
character  of  their  inner  lip,  as  well  as  in  general  appearance,  they  remind  on^ 
of  those  ponderous  Cretaceous  and  Jurassic  shells  often  referred  to  ActstoneUa; 
such  for  instance  as  A,  Reynauodanay  d'Orbigny,  A.  obtusa  and  A.  eUipticay 
Zekeli,  upon  which  one  of  the  writers  has  proposed  to  found  a  distinct  genus, 

*  He  also  included  M,  f  neglectuty  Phillips ;  but  as  he  did  so  with  a  query,  we  could 
not  view  it  as  one  of  the  intended  typical  species. 


IKYERTEBRATES,  369 

Trochactseon,*  The  Carboniferous  species  of  Macrocheilus  were  doubtless  origi- 
nally handsomely  colored  shells,  since  a  species  described  by  de  Koninck,  from 
the  Carboniferous  rocks  of  Belgium  (i/.  macidatm)^  retains  rows  of  large 
rectangular,  oblong  spots,  like  some  of  the  modern  Mitras  and  Cones. 

The  elongated  species  of  this  genus  are  not  always  easily  distinguished  from 
certain  forms  of  Poli/pJiemopsis^  especially  when  the  aperture  and  columella 
cannot  be  seen.  They,  however,  differ  entirely  in  their  thickened  inner  lip, 
usually  provided  with  an  obtuse  fold,  and  in  generally  having  the  body  whorl 
proportionally  larger.  They  also  differ  in  having  a  larger  aperture,  which  is 
more  rounded  below.  From  Loxonema^  with  which  they  are  sometimes 
confounded,  they  are  distinguished  by  their  more  callous  inner  lip,  with 
its  fold  or  ridge,  their  usually  less  elongated  spire,  and  smooth  surface.f 

So  far  as  known  to  us,  the  genus  Macr(}cheiJu9  seems  to  have  been  introduced 
during  the  Devonian  epoch,  and  attained  its  maximum  development  during  the 
deposition  of  the  Carboniferous  rocks,  particularly  the  Coal  Measures.  Prof. 
King  refers  to  it  an  elongated  shell  from  the  Permian  rocks  of  England  {M. 
fjfmmetricns),  resembling  some  species,  apparently  of  this  genus,  from  the  Coal 
Measures  of  the  Western  States,  excepting  that  its  columella  seems  not  to  be 
thickened,  and  its  lines  of  growth  have  a  flexure  more  like  we  see  in  Loxonema^ 
to  which  genus  it  may  more  properly  belong.  We  cannot  remember  any  Triassic 
species,  though  it  is  not  improbable  that  the  genus  was  represented  during  that 
epoch. 

Mr.  A.  Adams  refers  to  this  genus  a  recent  shell  from  the  coast  of  Japan, 
under  the  name  M.Japfmicus  (^Anti,  and  Mag.  Nat,  IJixt,,  1860,  p.  407),  and 
says  it  agrees  almost  exactly,  in  form,  with  M.  acntuHj  but  has  no  fold  on  the 
columella,  which  is  thickened.  Notwithstanding  its  close  resemblance  to  the 
type  of  the  genus  MacrocheHus^  we  may  reasonably  doubt  its  identity  with  that 
genus,  of  which  we  have  no  authentic  examples  from  the  Jurassic,  Cretaceous 
or  Tertiary  rocks. 

It  is  not  improbable  that  the  rules  of  nomenclature  may  require  that  the 
name  of  this  genus  shall  be  changed^  because  it  had  been  previously  used  for 
a  genus  of  Colif}ptera.  Mr.  Conrad's  genus,  Streptosfj/iusj  was  evidently 
founded  upon  internal  casts  of  one  or  two  species  of  this  genus ;  and  his  name 
might  be  retained  for  it,  in  case  it  should  be  thought  desirable  to  make  a 
change,  were  it  not  for  the  fact  that  it  was  proposed  for  another  group  of  Mol- 
lusks  by  Beck,  in  1837. 

*  See  Am.  Jour.  Sei.j  zxxv,  sec.  series,  p.  89,  for  a  paper  on  the  AetmonidK^  to  which 
family  tb'e  genus  Maerocheilut  seems  to  belong. 

f  By  some  error,  Chenu  figures  Pleurotomaria  Yvanii^  Leveille,  a  spirally  striated 
shell  (Conch.,  i,  p.  228),  as  Maerocheilut  acutut^  Sowerby. 

47  Sbpt.  27, 1860. 
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Macrocheilus  mediaus,  M.  and  W. 

PI.  31,  fig.  6  a,  5  6. 

Maeroeheiltu  medialia,  Mbkk  and  Worthbm,  October,  1865.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  466. 

Shell  of  medium  size,  rather  thick,  rhombic-subovate ;  spire 
depressed  conical,  acutely  pointed  at  the  immediate  apex,  form- 
ing about  one-third  the  entire  length ;  whorls  six  to  six  and  a 
half,  convex,  increasing  rapidly  in  size,  last  one  large,  but  not 
very  ventricose,  the  widest  part  being  near  the  middle;  suture 
moderately  distinct ;  aperture  rather  narrow  subovate,  or  sub- 
rhombic,  acutely  angular  above,  and  narrowly  round  or  slightly 
effuse  at  the  base  of  the  columella  below;  outer  lip  sharp, 
nearly  straight  in  outline ;  columella  somewhat  tortuous,  and 
more  or  less  sinuous  about  half  way  up  the  aperture;  inner  lip 
thickened  to  the  top  of  the  aperture,  and  showing  a  slight  ten- 
dency to  form  an  obtuse  fold  or  prominence  just  below  the 
sinuosity  at  the  middle  of  the  columella,  marked  by  regular, 
obscure,  transverse  wrinkles  or  striae  above  the  middle.  Sur- 
face apparently  smooth,  but  showing  under  a  lens  obscure  traces 
of  fine  lines  of  growth.  Length,  1.17  inches;  breadth,  0.83 
inch ;  length  of  aperture,  0.72  inch ;  breadth  of  ditto,  0.37 
inch ;  apical  angle  convex,  divergence  83°. 

On  compariDg  what  we  believe  to  be  authentic  examples  of  JUacrocheiies 
primigenius^  Conrad  (8p.)>  sent  by  Dr.  R.  P.  Stevens,  from  the  Coal  Measures 
near  Pittsburgh,  Pennsylvania,  with  the  form  under  consideration,  we  find  that 
they  differ  from  our  shell  in  having  the  body  whorl  more  ventricose,  the  revolv- 
ing fold  on  the  columella  more  distinct,  and  the  broad  spiral  furrow  above  it 
deeper,  and  continued  down  around  the  base  of  the  body  whorl.  These  Penn- 
sylvania specimens,  also  show  no  traces  of  the  small  transverse  wrinkles,  or 
striao,  seen  on  the  callous  of  the  inner  lip  of  our  species  above  the  middle  of 
the  aperture. 

The  engraver  did  not  follow  carefully  enough  the  shading  of  the  drawing,  in 
fig.  5  a,  of  our  plate  31,  representing  the  aperture  of  this  shell.  This  defect 
makes  the  columella  look  too  flat  and  straight  in  the  figure. 

Locality  and  position:  Upper  Coal  Measures;  Springfield,  Illinois. 
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Macrogheilus  intergalaris,  M.  and  W. 

PI.  31,  fig.  6  a,  6  6. 

Maeroeheilw  intercalarit^  Mbek  and  Wobthbn,  October,  1860.  Proceed.  Acad.  Nat.  Sci. 

Philad.,  p.467. 
Jfaeroeheilu8 pulchellusy  Meek  and  Worthen,  Oct.  1860.     lb. 

Shell  of  medium  size,  rhombic-subovate ;  spire  conical, 
forming  about  one-third  the  entire  length,  pointed  at  the 
extremity ;  volutions  six  to  seven,  compressed-convex,  increas- 
ing rather  rapidly  in  size,  last  one  comparatively  large,  but  not 
ventricose,  widest  near  the  middle,  and  compressed  above; 
aperture  narrow  subovate,  acutely  angular  above,  narrowly 
rounded  and  slightly  eflfuse  below;  outer  lip  sharp,  a  little 
prominent  along  the  middle;  columella  somewhat  tortuous, 
moderately  callous,  and  provided  with  an  oblique  prominence 
or  obtuse  fold  near  the  middle  of  the  aperture,  sinuous  just 
above  the  fold.  Surface  smooth,  but  showing  under  a  lens, 
obscure  traces  or  lines  of  growth.  Length,  1.15  inches;  breadth, 
0.70  inch ;  length  of  aperture,  0.70  inch ;  breadth  of  ditto, 
0.34  inch ;  apical  angle  convex,  divergence  64°. 

This  species  differs  from  the  last,  not  only  ia  being  less  yentricose,  and  in 
having  the  whorls  less  convex,  but  in  having  the  callosity  of  its  inner  lip  smooth, 
instead  of  striated  above  the  middle.  The  differences  of  form  are  generally 
more  strongly  marked  than  would  appear  from  our  figures  5  a  and  5  b,  since  a 
majority  of  the  specimens  of  N.  niedialU  have  the  body  whorl  proportionally 
larger,  and  the  spire  shorter,  than  in  the  specimen  represented  by  our  figures 
5a  and  5-6,  though  that  is  much  the  best  specimen  we  have  seen. 

We  now  regard  the  form  we  described  under  the  name  M,  pulcheUu^^  as  most 
probably  only  a  variety  of  the  M,  intercalaris.  It  is  exceedingly  difficult, 
sometimes,  to  separate  the  species  in  this  genus,  since  they  are  generally  varia- 
ble, and  are  sometimes  very  closely  allied. 

Amongst  the  specimens  sent  by  Dr.  Stevens  from  Pittsburgh,  there  are  two 
that  we  think  belong  to  this  species,  as  they  agree  well  with  its  type  in  form 
and  general  appearance,  while  they  differ  materially  from  those  we  regard  as 
Jf.  prtmigenius,  from  the  same  locality. 

Locality  and  position :  Same  as  last ;  also  from  same  horizon  at  Pittsburgh, 
Pennsylvania. 
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Macrooheilus,  (undt.) 

PL  27,  fig.  10. 

Of  this  shell  we  have  only  seen  internal  casts,  none  of  which  show  the  aper- 
ture nor  the  columella;  hence  we  cannot  determine  whether  it  is  identical  with 
any  of  the  described  species  or  not.  In  form  it  seems  to  agree  quite  nearly 
with  M.  pn'migeniu9,  Conrad  (sp.).  The  impression  left  by  the  columella,  how- 
eTer,  in  the  matrix,  appears  to  show  no  traces  of  the  obtuse  fold  seen  on  that 
of  Mr.  Conrad's  species.  It  may  be  a  new  species,  but  we  have  thought  it 
would  be  better  not  to  propose  a  new  name  for  it  until  other  specimens  can  be 
obtained  for  examination. 

The  appearance  of  an  umbilicus  in  the  figure  is  merely  the  cavity  occupied 
by  the  columella,  the  specimen  being  an  internal  cast,  and  the  appearance  of 
fine,  revolving  strice  on  the  body  whorl,  is  an  error  in  the  engraving. 

LocaUty  and  position :  Bridge  north  branch  Saline  river,  Gallatin  county, 
Illinois ;    Upper  Coal  Measures. 

Genus  POLYPHEMOPSIS,  Portlock. 

Synon. — Bueeinwn  (sp.),  Sowerby,  1839.     Murchisons  Sil.  Syst,  p.  642;  (not  Linnenv, 

1758). 
Polyphemw  (sp.),  Sowerby,  18 — .     Geol.  Trans.  (2d  ser.)  vol.  v,  p.  492  ;  (not 

Montfort,  1810.) 
Polyphemoptitj  Portlock,  1843.     Geol.  Londonderry,  p.  415. 
Bulimella,  Hall,  1856.     Trans.  Albany  Inst.,  vol.  iv ;  (not  Pfeiffer,  1852). 

Shell  subfusiform,  spire  more  or  less  elongated,  and  usually 
pointed  at  the  apex ;  whorls  flattened  or  somewhat  convex, 
last  one  moderately  large,  but  not  ventricose,  generally  forming 
more  than  half  the  entire  length,  somewhat  produced  below ; 
outer  lip  simple,  thin  and  nearly  straight;  inner  lip  wanting 
(or  sometimes  a  little  developed  below,  and  winding  around  up 
the  columella,  so  as  to  pass  out  of  sight  opposite  the  middle  of 
the  aperture?);  columella  without  folds  or  callosity,  slightly 
twisted  or  winding,  curved  outwards  below  to  meet  the  outer 
lip,  at  the  connection  with  which  it  is  usually  truncated ;  aper- 
ture narrow  subovate,  in  the  typical  species  effuse,  or  slightly 
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notched  at  the  base  of  the  columella;  surface  smooth,  or  only 
with  obscure  lines  of  growth. 

The  shells  belonging  to  this  group  have  generally  been  supposed  to  be  related 
to  Achatina  and  Buiimus.  They  have  not,  however,  as  remarked  by  Col.  Port- 
lock,  the  obtuse  mammillated  apex  of  Achkina  (^Polt^phemiu),  to  which  they 
have  been  sometimes  referred,  while  their  smooth,  or  even  polished  surface — 
only  showing  obscure  lines  of  growth  under  a  magnifier — gives  them  a  differ- 
ent aspect  from  any  of  the  land  shells  with  which  they  have  been  compared. 
In  addition  to  this,  the  fact  that  all  their  associates,  both  in  this  country  and 
in  Europe,  are  clearly  marine  types,  is  a  sufficient  evidence  that  they  are  not 
related  to  any  of  these  land  shells.  On  the  contrary,  they  seem  rather  to  be 
related  to  the  Ultmulsn,  or  some  of  the  allied  families. 

The  Silurian  group  Subulites,  Conrad,  1847,  presents,  so  far  as  known,  ap- 
parently the  essential  characters  of  this  genus,  and  if  generically  distinct, 
evidently  belongs  to  the  same  family.  The  close  similarity  of  these  types  is 
not  80  apparent  in  the  particular  species  figured  by  us,  as  in  P,  ehngata,  of 
Portlock  {Geftl.  Loud.,  pi.  31,  fig.  2),  and  P.  /usi/ormi8=(Pofyph€mu8  Jkin/ar- 
mig,  Sowerby;  GcoL  Trans.,  vol.  v,  pi.  xxix,  fig.  26),  both  of  which  are  typi- 
cal Carboniferous  species  of  this  genus. 

Where  the  aperture  and  columella  cannot  be  seen,  it  is  sometimes  difficult  to 
distinguish  these  shells  from  elongated  forms  of  MacrocJieilus,  from  which  they 
differ  in  wanting  the  callosity  and  fold,  or  revolving  ridge,  of  the  columella, 
characterizing  that  type,  and  in  the  truncated  base  of  the  columella.  The  lat- 
ter character,  and  their  smooth  surface — destitute  of  the  distinct  curved  strisB 
or  oostte,— distinguishes  these  shells  from  Phillips's  Loxonema. 

The  little  shells  upon  which  Prof.  Hall  proposed  to  found  a  genus  BuIimeUa, 
agree  exactly  in  all  their  generic  characters  with  PoiypJiemoims,  It  is  true 
they  are  much  smaller  than  the  types  of  that  genus,  such  as  P.  dongata  and 
P,  fiuiformis,  but  if  we  were  to  make  size  a  generic  character  in  this  instance, 
we  would  have,  on  the  same  principle,  to  create  new  genera  for  nearly  all  the 
shells  found  at  the  same  locality,  since  they  are  almost  all  diminutive  in  size, 
although  presenting  exactly  the  generic  characters  of  Murchitotiia,  Pleurotomd^ 
ria,  Loxonema,  Conulana,  Conocardium^  and  various  other  genera.  The  species 
deseribed  by  Prof.  Hall  under  the  preoccupied  name  BuUnieUa,  are  Poli/phe- 
mopiU  btdimi/ormis,  P.  canaliculata  and  P,  dongata. 

The  presence  of  an  inner  lip  below  the  middle  of  the  columella,  of  some 
species  of  this  genus,  is  stated  with  doubt  in  our  diagnosis,  because  we  have 
only  seen  it  in  one  species  (our  P,  penMcutd)^  which  may  possibly  not  belong 
properly  to  this  genus. 

Unless  this  group  includes  Suhuiitesy  and  some  doubtful  Devonian  forms,  it 
would  seem  to  be  confined  to  the  Carboniferous  rocks. 
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POLYPHEMOPSIS  INORNATA,  M.  and  W. 

PI.  31,  figs.  8  a,  8  ft,  8  c. 

Loxonema  inomata,   Mkik  and  Wobthbm,  October,  1860.  Proceed.  Acad.  Nat.    8ci. 
Philad.,  p.  463. 

Shell  small,  conoid-subfusiform ;  spire  moderately  elevated, 
pointed  but  not  attenuate  at  the  apex ;  volutions  seven,  nearly 
flat,  increasing  rather  gradually  in  size,  last  one  somewhat 
prominently  roimded  in  the  middle,  but  not  ventricose,  form- 
ing about  two-thirds  the  entire  length;  suture  rather  shallow; 
aperture  narrow  subovate,  angular  above  and  somewhat  effuse 
below ;  columella  arculate  and  tortuous ;  outer  lip  thin,  not 
sigmoid  in  outline ;  surface  smooth  or  only  showing  very 
obscure  traces  of  fine  striaa  of  growth  under  a  good  lens. 
Length,  0.38  inch;  breadth,  0.18  inch;  apical  angle  convex, 
divergence  about  30°.  Length  of  aperture,  0.16  inch ;  breadth 
of  ditto,  0.09  inch. 

This  species  resembles  oar  P,  peracuta  somewhat,  but  is  much  smaller.  It 
is  also  proportionally  shorter,  and  has  scarcely  more  than  half  the  number  of 
whorls;  while  its  Tolutions  are  rather  more  convex,  and  its  spire  not  near  so 
slender,  nor  so  pointed.  It  also  wants  the  inner  lip  of  that  species.  Our  spe- 
cimens have  the  lip  broken  at  the  base  of  the  aperture,  so  as  to  make  the  figure 
8  a,  appear  as  if  the  columella  is  more  abruptly  truncated,  than  is  natural. 

Locality  and  position ;  Springfield,  Illinois ;  Upper  Coal  Measures. 

POLYPHEMOPSIS  NITIDULA,  M.  and  W.      • 

PI.  31,  fig.  9  a,  9  6. 

Loxonema  nitidulaj  Meek  and  Worthen,  October,  1860.     Proceed.  Acad.  Nat.  Sci. 
Philad.,  p.  465. 

Shell  of  medium  size,  subfusiform ;  spire  elongated,  conical, 
rather  attenuate  and  acutely  pointed  above;  volutions  eight 
to  eight  and  a  half,  rather  convex,  last  one  comparatively  large, 
composing  less  than  two-thirds  of  the  entire  length,  somewhat 
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contracted  and  produced  below ;  suture  well  defined,  especially 
between  the  lower  whorls ;  aperture  narrow-subovate,  a  little 
oblique,  acutely  angular  above ;  rather  narrow,  and  apparently 
provided  with  a  small,  rounded  sinus  at  the  base  of  the  colu- 
mella below ;  outer  lip  thin  and  sharp,  with  a  slightly  promi- 
nent margin;  columella  arcuate,  and  somewhat  twisted  below; 
inner  lip  nearly  or  quite  obsolete  above.  Surface  smooth,  but 
showing  under  a  magnifier  extremely  fine,  obscure  lines  of 
growth.  Ijcngth,  1.10  inches;  breadth,  0.43  inch;  apical  angle 
regular,  divergence  30°.  Length  of  aperture,  0.47  inch ; 
breadth,  0.20  inch. 

This  species  has  much  the  form  and  proportions  of  Macrochedus  /usi/ormtSy 
Hall  (Toira  Report,  pi.  29,  fig.  7),  but  seems  to  be  more  attenuate,  and  has  a 
rather  more  rapidly  ascending  spire.  The  figures  given  by  Prof.  Hall,  however, 
are  from  an  imperfect  specimen,  and  it  is  possible  that  when  we  can  have  an 
opportunity  to  compare  the  aperture,  it  may  be  found  necessary  to  include  these 
forms  under  one  name,  as  more  varieties  of  the  same  species.  If  so,  that  pro- 
posed by  Prof.  Hall  cannot  be  retained,  for  the  reason  that  the  TiB,me /usi/omm 
had  been  used,  by  Sowerby,  for  one  of  the  typical  species  of  this  genus. 

The  form  under  consideration  may  be  distinguished  from  the  last  described 
species  by  its  larger  size,  more  slender  and  more  pointed  spire,  deeper  suture, 
and  more  convex  whorls.  We  have  not  seen  a  specimen  with  the  lip  quite  per- 
fect below;  the  one  figured,  owing  to  a  fracture  of  the  lip,  makes  the  trunca- 
tion of  the  columella  appear  too  distinct,  though  the  lines  of  growth  show  that 
it  must  be  rather  distinctly  truncated. 

Localitj/  and  position :  Same  as  preceding. 

PoLYPUEMOPSis  PERACUTA,  M.  and  W. 

PI.  31,  fig.  7  a,  76. 

Eulimaf  peraeuta.  Meek  and  Wobthen,  October,  1860.     Proceedings  Acad.  Nat.  Sci., 
Philad.,  p.  4GG. 

Shell  rather  large,  elongate-conical ;  spire  much  elevated, 
attenuate,  very  acutely  pointed  at  the  apex.  Whorls  about 
thirteen,  nearly  or  quite  flat,  and  increasing  gradually  in  size ; 
last  one  forming  more  than  half  the  entire  length,  slightly 
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prominent  around  the  middle,  somewhat  extended  below;  suture 
moderately  distinct  between  the  lower  whorls,  but  scarcely 
impressed  above.  Aperture  rather  narrow-subovate,  acutely 
angular  above,  narrow  and  apparently  somewhat  effuse  below; 
outer  lip  thin,  shaifp,  and  nearly  straight ;  inner  lip  somewhat 
reflexed  below,  and  winding  around  the  columella  so  as  to  pass 
out  of  sight  opposite  the  middle  of  the  aperture;  obsolete  above; 
columella  arcuate  and  tortuous,  curving  outwards  to  connect 
with  the  outer  lip  at  the  base  of  the  aperture.  Surface  smooth, 
but  showing  under  a  good  lens  extremely  fine,  very  obscure 
striaB  of  growth.  Length,  1.67  inches;  breadth,  0.54  inch; 
apical  angle  regular,  divergence  22°.  Length  of  aperture, 
0.55  inch;  breadth  of  ditto,  0.30  inch. 

We  have  seen  this  beautiful  species  in  collections  labeled  Laxonema  ndttii. 
A  single  glance,  however,  at  the  figure  and  description  of  that  species  published 
by  Norwood  and  Pratten  (Jour.  Acad.  Nat,  Sci,,  Philad.,  vol.  iii,  p.  77,  pi.  ix, 
fig.  11),  will  be  sufficient  to  satisfy  any  one  that  it  is  a  clearly  distinct  species. 
Norwood  and  Pratten  represent  their  species  as  having  the  upper  edge  of  the 
whorls  tumid,  and  separated  by  a  deep  suture ;  while  all  the  volutions  in  our 
shell  are  nearly  or  quite  flat,  with  a  very  shallow  suture  between.  It  also  has 
three  or  four  more  whorls  and  a  totally  different  formed  aperture — ^Ihat  of  L. 
HaUii  being  "  three  times  as  long  as  broad,"  while  in  our  species  it  is  scarcely 
twice  as  long  as  wide.  Our  shell  has  likewise  a  much  more  arcuate  columella, 
while  its  body  whorl  is  convex,  instead  of  concave,  around  the  middle. 

We  have  not  seen  a  specimen  of  this  species  with  the  lip  entire  at  the  base 
of  the  aperture.  In  our  figure  7  6  it  was  restored  in  outline  below,  but  it  is 
there  shaded  in  the  engraving  so  as  to  give  it  a  somewhat  unnatural  appearance. 
As  near  as  we  can  determine  from  the  direction  of  the  lines  of  growth,  there  is 
not  a  truncation  of  the  columella  below,  though  we  have  not  been  able  to  see 
exactly  how  it  connects  with  the  outer  lip.  In  the  figure,  the  engraver  has 
also  carried  the  inner  lip  too  far  up.  It  is  not  developed  above  the  middle  of 
the  aperture,  where  it  passes  around  out  of  sight.  * 

Locality  and  position :  Near  Urbana,  St.  Clair  county,  Illinois ;  Upper  Coal 
Measures.     Also,  near  Springfield,  in  same  position. 
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Genus  LOXONEMA,  Phillips,  1841. 

(Palseozoic  Fossils,  p.  98.) 

We  doubt  the  propriety  of  referring  such  forms  as  we  here  range  under 
the  name  Loxonema,  to  the  recent  genus  TurhoniUa^  Risso  (=  Chemnitzia^ 
d'Orbignj),  since  they  are  generally  not  only  much  larger  shells,  but  differ  in 
not  having,  so  far  as  we  have  been  able  to  see,  the  apex  of  the  spire  reversed, 
as  in  the  species  upon  which  the  genus  Tarbonilla  was  founded.  We  therefore 
agree  with  those  who  prefer  to  retain  Phillips's  name,  Loxonema,  for  these 
older  fossil  species.  It  is,  however,  we  think,  generally  made  to  include  species 
belonging  to  other  allied,  but  distinct  types :  L.  f  compacta,  L.  f  ohtusa^  etc.,  of 
Hall  (^Palaeontology  of  New  York,  vol.  iii,  pi.  54),  for  instance,  belonging 
apparently  to  Rocmer's  genus  Michelia. 

Loxonema  scitula,  M.  and  W. 

PI.  31,  figs.  lOa,  10  6,  10c. 

Loxonema  seitula,  Meek  and  Wobthen,  October,  18G0.     Proceedings  Acad.  Nat.  So!., 
Philad.,  p.  464. 

Shell  small,  elongate-conical ;  spire  elevated  and  regularly 
tapering;  volutions  eight  to  eight  and  a-half,  very  slightly 
convex,  increasing  gradually  in  size,  last  one  rounded  and  not 
produced  below;  suture  moderately  well  defined;  aperture 
obliquely  ovate,  acutely  angular  above  and  rounded  below. 
Surface  ornamented  by  distinct,  regularly  disposed  vertical 
folds  or  costse,  about  fourteen  of  which  occupy  each  turn ;  folds 
equaling  the  depressions  between,  and  on  the  last  turn  becoming 
suddenly  obsolete  below  the  middle ;  no  lines  of  growth  visible. 
Length,  0.23  inch ;  breadth,  0.10  inch ;  length  of  aperture, 
0.07  inch ;  breadth  of  ditto,  0.04  inch.  Apical  angle  regular, 
divergence  27°. 

Locality  and  potition:  Lower  Coal  Measures,  Hodge's  creek,  Macoupin  Co., 
Illinois.* 

*  In  first  publishing  this  species,   Springfield  was  by  mistake  giyen  as  the  locality. 
48  Sept.  SO,  186«. 
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LoxoKEMA  RUGOSA,  M.  and  W. 

PI.  31,  figs.  11  a,  116,  lie. 

Lox4mema  rugota,  Miik  and  Worthih,  October,  1860.     Proceedings  Acmd.  Nmt.  Hcl.^ 
Philad.,  p.  465. 

Shell  small,  elongate-conical ;  volutions  seven  and  a  half  to 
eight,  very  slightly  convex,  increasing  gradaaUy  in  size,  last 
one  rather  abruptly  rounded  in  the  middle,  not  extended  below; 
suture  moderately  impressed;  aperture  obliquely  ovate.  Sur- 
face of  each  whorl  ornamented  by  about  eighteen  straight,  dis- 
tinct, rounded  vertical- folds  or  costsB,  which  equal  the  depres- 
sions between,  and  are  disposed  so  as  to  range  in  regular  lines 
from  the  body  whorl  to  the  summit  of  the  spire ;  those  on  the 
last  whorl  becoming  abruptly  obsolete  below  the  middle.  No 
lines  of  growth  visible.  Length,  0.44  inch ;  breadth,  0.18 
inch;  length  of  aperture,  0.12  inch;  breadth  of  do.,  0.08  inch. 
Apical  angle  convex,  divergence  25  °. 

This  shell  is  very  nearly  like  the  last,  but  differs  in  being  less  attenuate 
towards  the  summit  of  the  spire,  and  in  having  its  costSB  arranged  in  regolar 
rows  up  the  spire,  while  those  of  the  last  are  usually  arranged  so  as  to  alternate 
on  the  different  turns.  Its  costsa  are  also  proportionally  a  little  smaller,  and 
somewhat  more  closely  arranged.  Notwithstanding  these  differences,  however, 
more  careful  comparisons  of  other  specimens  examined  since  we  first  published 
a  description  of  this  form,  lead  us  to  suspect  that  it  may  possibly  prove  to  be 
only  a  variety  of  the  last,  though  we  have  not  been  able  to  fully  satisfy  our- 
selves that  this  is  the  case. 

The  lip  of  our  specimen  being  broken,  our  figure  does  not  show  the  form  of 
the  aperture,  which  must  have  been  more  rounded  than  the  specimen  figured 
would  indicate. 

Locaiiiy  andpodtion:  Springfield,  111.;  Upper  Coal  Measures. 

LoxoNEMA  MULTicosTATA,  M.  and  W. 

PI.  31,  fig.  12fl,  126,  12<f. 

Shell  small,  conical;  spire  moderately  elevated;  volutions 
about  seven  and  a  half,  somewhat  convex,  increasing  gradually 
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in  size,  last  one  forming  about  one-third  the  entire  length, 
rounded,  but  not  much  produced  below ;  suture  well  defined ; 
aperture  oval  subrhombic,  slightly  effuse  on  the  inner  side 
below;  outer  lip  thin  and  nearly  straight;  inner  lip  a  little  reflex- 
ed.  Surface  ornamented  by  small,  regular,  straight,  vertical 
folds  or  costaB,  about  equaling  the  spaces  between,  and  number- 
ing near  thirty  on  the  body  whorl.  Costse  obsolete  on  the  under 
side  of  the  last  turn ;  no  lines  of  growth  visible  under  a  lens. 
Length,  0.36  inch;  breadth,  0.15  inch;  apical  angle  nearly 
regular,  divergence  about  28  °. 

This  species  resembles  the  last  two  io  its  general  appearance,  but  differs  in 
haying  more  numerous,  smaller,  and  more  closely  arranged  costse.  Its  whorls 
are  also  more  convex,  and  its  suture  deeper.  It  is  more  nearly  allied  to  X. 
Kalaroidea  (sp.)  of  Phillips,  but  differs  from  de  Koninck's  figures  of  that  spe- 
cies, in  having  perfectly  straight,  instead  of  flexuous,  costse.  The  number  of 
its  oostsB  is  also  less  than  in  L.  scalaroitfea,  and  its  spiral  angle  is  greater  than 
given  by  de  Koninck  in  his  description  (22°),  though  less  than  represented  in 
his  figures  (about  32°). 

Locality  and  position :  Macoupin  county,  111. ;  Coal  Measures. 

LoxoNEMA  CERiTuiFORMis,  M.  and  W. 

PI.  31,  fig.  13  a,  136,  13  e. 

Lozanema  eerithi/ormitj  Mebk  and  Worthen,  Oct.,  1860.     Proceed.  Acad.  Nat.  8ci., 
Philad.,  p.  465. 

Shell  rather  under  medium  size,  elongate-conical;  spire  ele- 
vated, gradually  tapering  to  an  acute  point;  volutions  eleven 
to  twelve,  convex,  and  increasing  gradually  in  size;  last  one 
not  much  enlarged,  somewhat  abruptly  rounded  below  the 
middle.  Suture  deep.  Aperture  oval  subrhombic,  a  little 
longer  than  wide,  apparently  provided  with  a  small  notch 
or  angularity  at  the  base  of  the  columella;  outer  lip  thin, 
rather  distinctly  sigmoid  in  outline ;  columella  somewhat  tor- 
tuous. Surface  nearly  smooth,  but  showing  under  a  lens  very 
fine,  obscure  lines  of  growth,  which  curve  parallel  to  the  mar- 
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gin  of  the  lip ;  just  below  the  sutare  these  lines  are  gathered 
into  a  series  of  minute,  short,  regularly  arranged  wrinkles  or 
crenulations,  scarcely  visible  without  the  aid  of  a  lens.  Length, 
0.70  inch;  breadth,  0.24  inch;  length  of  aperture,  0.18  inch; 
breadth  of  do.,  0.11  inch.  Apical  angle  regular,  divergence  24°, 

Id  some  respects  this  species  is  closelj  allied  to  .Chemenitzta  mbconUricia^ 
de  Koninck  (^Sup.  An,  Fo9s.,  pi.  Iviii,  p.  17),  particularly  in  form,  and  the 
peculiar  miDutelj  wrinkled  or  crenulated  character  of  the  npper  margin  of  its 
whorls.  It  differs,  however,  in  the  form  of  the  aperture,  which  is  more  quad- 
rangular, and  less  produced  helow,  than  de  Koninck's  species,  and  the  colomella 
is  also  straighter.  The  lip  of  our  specimen  heing  hroken,  may  giye  an  unnatu- 
ral appearance  to  the  hase  of  the  aperture,  but  it  certainly  looks  yery  much  as 
if  there  had  been  a  small  oblique  notch  at  the  end  of  the  columella,  as  we  see 
in  Cerithium.     If  this  is  natural  it  can  scarcely  be  a  true  Laxonema, 

Locality  and  position :  Springfield,  111. )  Upper  Coal  Measures. 


Genus  ORTHONEMA,  M.  and  W. 

(^Etym, — op&o^:,  straight;  vijfia,  a  thread.) 
Orthonemay  MiiK  and  Worthkn,  June,  1861.    Proceed.  Acad.  Nat.  Sci.,  Philad.,  p.  146. 

Shell  elongate,  many-whorled ;  volutions  ornamented  with 
revolving  carinsa,  crossed  by  nearly  straight  lines  of  growth ; 
body  whorl  generally  angular,  not  much  enlarged  or  produced 
below ;  aperture  angular  above,  slightly  effuse  below ;  peri- 
stome incomplete ;  outer  lip  simple,  nearly  straight ;  axis  im- 
perforate. 

The  shell  upon  which  wo  proposed  to  found  this  genus  has  much  the  appear- 
ance of  a  Miirchisonia,  but  differs  in  being  entirely  destitute  of  a  spiral  band,  or 
a  sinus  in  the  lip,  as  in  that  genus  and  Pleurotomarta — the  lines  of  growth 
being  distinctly  seen  crossing  the  carinas,  and  the  spaces  between,  without 
making  the  slightest  curve.  In  first  indicating  the  typical  species  of  this  genus, 
we  referred  it,  with  a  query,  to  Mr.  Salter's  genus  Eunema;  later  comparisons, 
however,  have  satisfied  us  that  it  cannot  be  properly  placed  in  that  group,  since 
it  does  not  possess  the  peculiar  sigmoid  lip  characterizing  the  forms  described 
by  Mr.  Salter.     It  also  differs  in  having  its  whorls  closely  contiguous  at  all 
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Stages  of  growth,  while  it«  inner  lip  is  less  developed,  and  its  columella  is  not 
provided  with  a  ridge  or  angle,  as  in  the  typical  species  of  Eimema. 

From  the  genus  Tum'teUa,  some  species  of  which  our  shell  resembles  in  form 
and  general  appearance,  it  differs  in  its  slightly  effuse  and  less  rounded  aperture, 
disconnected  peristome  and  straight  outer  lip.  It  is  probably  more  nearly  allied 
to  Loxonenia  than  to  any  of  the  groups  we  have  mentioned,  but  presents  the 
well  marked  differences  of  being  provided  with  distinct  revolving  carinas  and  a 
straight  instead  of  a  sigmoid  outer  lip  and  lines  of  growth.  It  will  probably 
include  several  species  of  Turritella-Vike  shells  from  the  Coal  Measures. 


Orthonema  Salteri,  M.  and  W. 

PL  31,  fig.  14a,   146,   14c. 

Eunemaf  SalUrij  Mrek  and  Wortiikn,  October,  1860.      Proceedings  Acad.  Nat.  Sci  , 
Philad.,  p.  464. 

Shell  small,  elongate-conical,  acutely  pointed  at  the  apex. 
Volutions  about  thirteen,  vertically  flattened  around  the  middle 
and  sloping  obliquely  to  the  suture  above,  increasing  gradually 
in  size ;  last  one  angular  around  middle,  and  a  little  convex,  but 
not  much  extended  below;  suture  linear,  rather  well  defined. 
Aperture  ovate,  angular  above,  and  rounded  or  slightly  effuse  on 
the  inner  side  below;  outer  lip  thin,  and  nearly  straight;  inner 
lip  but  slightly  developed;  columella  arcuate.  Surface  orna- 
mented by  three  rather  distinct  revolving  lines  or  carina),  two  of 
which  occupy  the  upper  margin  of  the  whorls,  while  the  third 
is  placed  just  above  the  suture,  on  the  spire,  but  passes  around 
the  middle  of  the  last  turn.  Lines  of  growth  small,  rather 
obscure,  and  nearly  straight  from  the  suture  until  they  reach 
the  under  side  of  the  body  whorl,  where  they  arch  a  little  for- 
ward, and  then  curve  backwards  to  the  base  of  the  columella. 
A  single  revolving,  impressed  line  is  sometimes  seen  below  the 
angle,  on  the  under  side  of  the  last  turn.  Length,  0.50  inch; 
breadth,  0.17  inch.  Length  of  aperture,  0.17  .inch  ;  breadth, 
0.10  inch.     Apical  angle  convex,  divergence  23°. 

Locality  ami  position:  Hodge's  creek,  Macoupin   county,  Illinois;   Lower 
Coal  Measures. 
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Genus  TURRITELLA,  Lamarck,  1799. 

(Piodr.,  p.  74.) 

TuBRiTKLLA?  ?  Stevensana,  M.  and  W. 

PI.  27,  fig.  8  and  8  a. 

Shell  very  small,  elongate,  slender,  and  very  gradually  taper- 
ing to  a  pointed  apex ;  volutions  ten  to  twelve,  distinctly  conveX| 
and  rather  rounded,  increasing  gradually  in  size,  last  one  formp 
ing  about  one-fourth  the  entire  length — all  very  slightly  flat- 
tened just  below  the  suture,  the  flattened  space  being  narrow 
and  sloping  outwards;  suture  well  defined  in  consequence  of 
the  convexity  of  the  whorls.  Surface  ornamented  by  small, 
prominent,  thread-like,  revolving  lines  or  costae,  separated  by 
impressed  spaces  about  three  times  their  own  breadth ;  of  these 
costas,  five  or  six  may  be  counted  on  the  body  whorl,  and  four 
or  five  on  each  of  those  of  the  spire.  Crossing  all  the  oostse 
and  spaces  between,  there  may  also  be  seen,  by  the  aid  of  a 
magnifier,  numerous  minute,  strongly  sigmoid  lines  of  growth. 
Aperture  unknown.  Length,  0.27  inch;  breadth,  0.09  inch; 
apical  angle  very  regular,  divergence  about  20  ®. 

We  only  know  this  little  shell  from  moulds  left  in  the  matrix,  and  oar  figures 
were  drawn  from  wax  casts  made  in  one  of  these  moulds,  which,  however,  are 
80  sharply  defined  as  to  show  clearly  the  most  minute  surface  markings.  Judging 
from  the  form  of  the  last  whorl,  it  is  prohahle  the  aperture  is  nearly  oircular, 
and  the  lines  of  growth  indicate  that  the  outer  lip  must  be  broadly  retreating, 
near  or  a  little  above  the  middle  (without,  however,  having  any  traces  of  a 
defined  sinus),  and  very  prominent  below.  The  moulds  also  show  that  the 
under  side  of  the  last  whorl  is  marked  by  small,  rather  crowded,  revolving  lines, 
considerably  less  than  those  above,  and  indicate  that  the  columella  was  probably 
not  perforated. 

It  is  with  great  reluctance  that  we  refer  this  little  shell,  even  provisionally, 
to  the  genus  TurriteUa,  since  we  have  good  reasons  for  believing  that  that  genus 
was  not  introduced  until  long  after  the  Carboniferous  period.  As  it  seems, 
however,  not  to  belong  to  any  of  the  known  palaeozoic  genera,  and  is  more  like 
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the  existing  geniu  ThtrriieUa  than  any  of  the  Mesoioic  or  other  more  modern 
types,  we  have  concluded  to  refer  it,  for  the  present,  to  that  group,  rather  than 
to  propose  for  its  reception  a  new  genus,  without  heing  ahle  to  point  out  good 
characters  by  which  it  can  be  distinguished  from  Turritella,  Its  lines  of 
growth  curve  much  like  those  of  Loxanema,  from  all  the  species  of  which,  how- 
ever, it  differs  in  its  revolving  costo).  At  a  first  glance  it  might  be  mistaken 
for  a  Mttrchisoniaj  but  it  certainly  differs  from  that  genus  in  having  no  trace  of 
a  revolving  band  or  labial  sinus. 

Prof.  Swallow  has  described,  from  the  Coal  Measures  at  Lexington,  Missouri 
(/Sif.  Louis  Acad.  Sci.,  1,  p.  203),  under  the  name  Mvrchiwnia  mtnimaj  a  very^ 
similar  little  shell,  which  may  possibly  be  the  same  species,  unless  it  really  has 
the  sinus  in  the  lip,  and  the  spiral  band,  of  Murchisonia^  to  which,  however, 
Prof.  S.  makes  no  allusion  in  his  description.  Dr.  Stevens  has  also  described 
a  somewhat  similar  shell,  under  the  name  Aclis  miniUa^  from  the  Upper  Coal 
Measures  at  Danville,  of  this  State  (^Am.  Jour.  Sci,  (2),  xxv,  p.  259),  but  his 
shell  differs  specifically  in  the  number  of  its  spiral  costse. 

Our  specific  name  is  given  in  honor  of  Dr.  R.  P.  Stevens,  of  New  York  City. 

Locality  and  pontion:  North  branch  Saline  creek,  Gallatin  county,  Illinois; 
Upper  Coal  Measures. 


Genus  SOLENISCUS,  M.  and  W.,  1860. 

(jnali^vwxoq^  a  little  channel  or  gutter.) 
8olenit€u$,  Meek  and  Wortheh,  Oct.,  18G0.    Proceed.  Acad.  Nat.  Sci.,  Philad.,  p.  457. 

Shell  fusiform;  spire  pointed;  whorls  nearly  flat^  last  one 
more  or  less  convex  in  the  middle,  contracted  and  produced 
below  into  a  straight  canal ;  surface  smooth,  or  only  marked 
by  very  obscure  lines  of  growth ;  aperture  narrow ;  outer  lip 
thin  and  entire ;  columella  straight,  imperforate,  and  provided 
with  one  sharply  elevated,  plait  or  fold. 

The  species  constituting  the  type  of  this  genus  bears  some  analogy  to  the 
genus  Fasciohrtay  but  as  it  differs  in  having  only  one  nearly  transverse  fold  on 
the  columella,  instead  of  two  or  three  very  oblique  ones ;  while  its  surface  is 
entirely  destitute  of  nodes,  costse,  or  revolving  markings,  and  its  outer  lip 
smooth  within,  there  is  little  reason  for  supposing  it  to  be  nearly  related  to 
that  group,  which  is  unknown  below  the  upper  Cretaceous.  Its  texture, 
smooth  surface,  pointed  spire,  shallow  suture,  and  general  physiognomy,  would 
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tm  sficase  «*"^**"*  t*  Mm  1 1 1  ti  iTbi  a^  n^fflktmtapmg  /  l»ot  the 


rscrs  TTPKTSj  M.  and  W. 
1^31.  ipL  ;£&.  i$k 


SflELL  faa£orm :  spire  ntb»  elevaied.  and  acuteljr  eonical; 
TV)liitkns  jeren  to  si^Ten  and  a  hall  flat  or  bat  slightly  ocmTex, 
mcreasiitf  rather  npidlT  in  aie.  last  one  forming  more  than 
three-fourths  the  entii^  length,  flomewhat  Tentriooee  in  the 
middle,  and  contracting  rather  gndoallT  into  the  straight 
canal  below:  satore  somewhat  shallow ;  aperture  T«y  narrow, 
or  lanceolate,  acutely  angnlar  above,  and  narrowing  gradually 
into  the  canal  K^low;  outer  lip  sharp:  lold  of  the  oolumella 
located  a  little  below  the  middle  of  the  aperture.  Sur&oe 
smooth  or  only  showing  very  obscure  traces  of  lines  of  growth. 
Length,  0.73  inch:  Inneadth,  0.30  inch;  apkal  an^  ali^tly 
concave,  diTergence  40^.  Length  of  aperture  and  canal,  about 
0.34  inch ;  iHeadth  of  former,  0.11  inch. 


This  iBtHtodsg  sMl  i«  Mone  Betr^r  Hke  MmrndkieA*  BmmwMrmug^  McCcy 
vA^.  /Unnnr  /\^8w3r.  fl  3^  i.  if.  -k^^  tj^aa  uit  otker  species  vitk  vld^ ve 
ftre  Mii|«uBied.  Wt  »  ranHfr,  iwi  M«ek  les  T«stncasie  arovBd  die  middle  of 
ibe  bodT  vkori  TW  roMAl^uKe  i»  fo  ftrikiwr.  koverer.  tktt  ve  IwTe  Utile 
kesittiktt  IB  refemB^  Pivifl  McCoy's  i^iecia  lo  c«r  eeavs. 

Lft»Mjf  mmJftsmPicm  :  Upper  Coal  3f  «anna.  Spciuii^  Tfli—it 
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Genus  BELLEROPHON,  Montfort,  1808. 

(Conch.  Syst.,  i,  p.  50.) 

Bellerophon  crassus,  M.  and  W.. 

PL  31,  fig.  16  fl,  16  6. 

Bellerophon  crassus^  Meek  and  Worthen.  October,   1860.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  458. 

Shell  large,  very  thick,  subglobose,  or  a  little  longer  than 
wide;  volutions  expanding  moderately,  rounded  over  the  dor- 
sum and  sides;  umbilical  region  somewhat  excavated;  mesial 
band  narrow,  rather  prominent,  and  subangular;  aperture 
transverse,  reniform  or  sublunate;  lip  strongly  thickened  near 
the  umbilical  excavations  on  each  side,  but  not  covering  them, 
thinner  and  moderately  prominent  in  outline  on  each  side  of 
the  narrow  sinus  in  the  outer  margin,  and  spreading  in  the  form 
of  a  rather  thick,  smooth  callous,  over  the  inner  whorls,  and 
between  the  callosites  on  each  side ;  surface  marked  by  rather 
distinct  striae  of  growth,  and  irregular,  transverse  wrinkles, 
which  latter  are  strongest  in  the  umbilical  region  and  near  the 
aperture ;  lines  of  growth  and  wrinkles  making  a  very  gentle 
forward  curve  in  crossing  from  the  umbilicus  to  the  dorsal  band. 
Greatest  length,  2.26  inches;  breadth,  2  inches;  ditto  of  aper- 
ture, 1.70  inches;  breadth  of  mesial  band  near  the  aperture, 
about  0.12  inch. 

This  fine  Bellerophon  resembles,  somewhat,  B.  costatm^  Sowerby,  as  figured 
by  de  Koninck  (^Ann.  Foss.^  pi.  zxvi,  fig.  2),  but  differs  in  having  its  aperture 
less  expanded,  its  umbilicus  more  exposed,  and  its  surface  not  near  so  regularly 
and  distinctly  costated.  Its  marks  of  growth  are  also  much  less  arched  back- 
wards as  they  approach  the  mesial  band,  thus  indicating  a  much  smaller  sinus 
in  the  lip.  Our  specimen  is  somewhat  weathered,  but  its  marks  of  growth 
appear  never  to  have  been  near  so  strongly  defined  on  the  mesial  bund,  as  rep- 
resented by  dc  Koninck's  figures  of  B.  costutus. 

It  has  more  nearly  the  form  of  de  Koninck's  figures  of  B.  vtmulifrH,  Montfort, 
but  difiiers  in  not  being  regularly  costate,  and  in  having  the  callosites  of  its  lip 
less  developed  in  the  umbilical  region. 

Locality  and  position :  Pittsburg,  St.  Clair  county,  111.;  Lower  Coal  Measures. 

— 49  Slpt.  28,  18<M. 
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3PHALOPODA. 

Genus  NAUTILUS,  Linnaeus,  1758. 

(Syst.  Nat.  Ed.,  10,  t.  1,  p.  7«e.) 

Nautilus  planorbiformis,  M.  and  W. 

PI.  29,  fig.  4  a,  4  6,  4  c. 

Nautilus  (Dueus)  planorbtformiij  Mibk  and  Worthbm,  Oct.,  1860.  Proceed.  Acad.  Nat. 
Sci.,  Philad.,  p.  46». 

Shell  of  medium  size,  compressed-discoidal ;  umbilicus  veiy 
wide,  shallow,  and  showing  nearly  all  of  each  inner  whorl. 
Volutions  about  four,  increasing  gradually  in  size,  very  slightly 
embracing,  nearly  rounded  in  young  shells,  but  becoming  a 
little  compressed  on  the  sides  and  dorsum  in  mature  individu- 
als; having  a  row  of  obscure  nodes  around  each  dorso-lateral 
margin.  Aperture  slightly  oval^  its  longer  diameter  being  in 
the  plane  of  the  shell.  Septa  deeply  concave ;  their  margins 
arching  gently  backwards  on  the  sides  and  dorsums,  and  sepa- 
rated by  spaces  less  than  one-third  the  transverse  diameter  of 
the  whorls ;  siphuncle  small  and  central ;  surface  apparently 
smooth.  Length  or  greatest  diameter,  3.74  inches;  height,  8.10 
inches;  breadth,  about  1  inch. 

This  and  the  following  species,  together  with  such  forms  as  N.  occidenialU 
of  Swallow,  should  prohahly  constitute  another  subgenus  distinct  from  Dia- 
ctVes  and  Trematodiscus  (see  p.  161).  We  are  rather  inclined  to  doubt,  how- 
ever, the  propriety  of  retaining  either  of  these  groups  in  the  genua  JVau/ti^, 
as  founded  upon  widely  different  recent  shells. 

Locality  and  position :  Alpine,  Iowa;  Coal  Measures. 

Nautilus  sangamonensis,  M.  and  W. 

PI.  29,  figs.  3,  3  a,  3  6. 

Nautilut  (Diteut)  tangamonentit,  Mbkk  and  WortAbn,  Oct.,  1860.  Proceed.  Acad.  Nat. 
Sci.,  Philad.,  p.  470. 

Compare  Diacitea  (uberculatutj  Owen,  1852.  Geol.  Report  Wisconsin,  Iowa  and  Min- 
nesota, p.  581,  tab.  V,  fig.  14;  (not  NautiluM  tubereulatuSf  Sowerby,  1821). 

Of  this  species  we  have  seen  but  a  single  specimen,  consist- 
ing of  about  half  of  one  volution.     It  is  a  little  wider  trans- 
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Tersely  than  from  the  dorsal  to  the  ventral  side,  and  increases 
rather  gradually  in  size,  from  the  smaller  to  the  larger  end, 
being  evidently  part  of  a  discoid  shell,  with  an  umbilicus  about 
equaling  the  transverse  diameter  of  .the  outer  whorl.  On  the 
dorsum  it  is  nearly  flat,  or  but  slightly  convex,  and  the  sides 
are  a  little  concave  with  an  outward  slope,  the  greatest  con- 
vexity of  the  whorls  being  at  the  margin  of  the  umbilicus.  The 
ventro-lateral  margins  are  obliquely  flattened  so  as  to  form  an 
abrupt  slope  into  the  umbilicus,  leaving  a  subangular  promi- 
nence around  the  margin  of  the  umbilicus.  The  ventral  side 
is  moderately  concave  along  the  middle,  for  the  reception  of 
the  inner  whorls,  each  of  which  is  probably  about  one-third 
hidden.  On  each  dorso-lateral  angle  there  is  a  series  of  rather 
low  nodes,  about  twenty-three  to  twenty-four  of  which  proba- 
bly existed  on  each  entire  whorl. 

A  transverse  section  of  the  whorls  is  nearly  quadrangular 
in  outline,  if  we  regard  the  small  ventral  concavity,  and  the 
two  sloping  ventro-lateral  margins  together  as  one  side.  The 
septa  are  moderately  concave,  and  arch  gracefully  backwards 
on  each  side,  and  in  the  ventral  depression ;  while  they  make 
a  less  distinct  curve  in  the  same  direction  in  crossing  the 
periphery  or  outer  side.  The  siphuncle  is  small,  and  located  a 
little  nearer  the  outer  than  the  inner  side  of  the  whorls. 
Aperture  and  surface  markings  unknown.  Length,  or  greatest 
diameter,  as  inferred  from  the  curve,  about  2  inches ;  height, 
about  1.45  inches;  breadth  near  the  aperture,  0.88  inch. 

This  species  bears  some  relations  to  N.  occidentalism  Swallow,  1858(=J\r. 
quadrangvlm^  McChesney,  1860),  but  bas  more  slender  wborls,  and  its  dorsum 
differs  in  being  moderately  conyez  and  smooth  along  the  middle,  instead  of  con- 
oave  and  provided  with  two  rows  of  nodes.  Its  dorso-lateral  nodes  are  likewise 
less  prominent,  and  its  ventro-lateral  angles  differ  in  being  destitute  of  any 
traces  of  nodes.  The  whorls  of  our  shell  are  also  more  deeply  embracing  than 
those  of  the  species  described  by  Prof.  Swallow.  The  form  published  by  Prof. 
McChesney  under  the  name  of  N,  nodocarinatus^  is  also  only  a  variety  of  the 
N.  occidentalis. 

Our  shell  is  more  nearly  like  a  form  referred  by  Murchison,  deVerneuil  and 
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KeyserliDpf,  to  N.  hiherculatus^  Sowerby,  in  their  Geol.  Russ.  and  Ural  Mount, 
vol.  ii,  pi.  zxv,  fig.  12  a,  b,  but  differs  in  having  its  sides  flattened  and  sloping 
outwards  from  the  prominent  margins  of  its  umbilicus,  instead  of  inwards  from 
the  outer  angles;  while  the  nodes  of  its  outer  angles  are  more  numerous  and 
more  crowded.  According  to  Sowerby's  and  Phillips's  figures  of  N.  tttbercu- 
lattis,  the  node-bearing  angles  are  situated  near  the  middle  of  each  side,  from 
which  points  the  whorls  round  abruptly  into  the  umbilicus,  without  any  inter- 
mediate flattening  of  the  sides.  Hence  our  shell  must  differ  more  widely  from 
the  form  upon  which  JV.  tttherculatus  was  founded,  than  from  the  Russian  form 
alluded  to.  Prof.  McCoy  also  describes  iNT.  tuherculcUus  as  having  the  "siphun- 
cle  very  large,  central,"  while  in  our  shell  it  is  small  and  placed  a  little  outside 
of  the  centre. 

The  shell  figured  by  Dr.  Owen  as  Discites  tuberculahu,  Owen,  {Report  03010^ 
gxcal  Survey  Wisconsin,  Iowa  and  Minnesota,  tab.  V,  fiig.  14),  is  possibly  iden- 
tical with  our  species,  but  as  Sowerby  had  used  the  same  name  for  an  allied 
species  of  this  group,  we  cannot  retain  it  for  this  shell. 

Locality  and  position:   Upper  Coal  Measures,  Sangamon  county,  Illinois. 

Genus  CYRTOCERAS,  Goldfuss,  1832. 

(Dech.  in  de  la  Beche,  p.  536.) 

CrRTOCERAs  (Aploceras)  curtum,  M.  and  W. 

PI.  30,  figs,  la,  16,  le. 

Cyrtoceras  curtum^  Mbbk  and  Wokthen,  October,   1860.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  468. 

Shell  having  the  form  of  a  short,  moderately  compressed, 
rapidly  tapering,  and  slightly  curved  cone;  section  subcircular 
a  little  below  the  middle,  but  transversely  oval  above, — the 
dorsal  and  ventral  sides  being  compressed,  convex,  and  the 
lateral  margins  somewhat  flattened.  Surface  ornamented  by 
numerous,  regularly  arranged,  annular  striae,  or  impressed  lines, 
which  arch  a  little  forward  in  crossing  the  dorsum,  where  they 
are  separated  by  spaces  several  times  their  own  breadth, 
excepting  near  the  smaller  extremity  of  the  shell.  On  the 
lateral  and  ventral  sides  these  striae  become  much  more  crowded, 
and  more  deeply  impressed.  Septa  rather  deeply  concave ; 
siph uncle  small,  and  placed  about  half  way  between  the  middle 
and  the  dorsal  side.     Length  of  a  specimen  imperfect  at  the 
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smaller  end,  1.25  inches;  greater  diameter  at  the  aperture, 
about  1.24  inches ;  smaller  ditto,  0.92  inch ;  greater  diameter  at 
the  smaller  end,  0.54  inch ;  smaller  ditto,  0.43  inch. 

This  species  has  somewhat  the  form  and  general  appearance  of  (7.  depretmm^ 
Goldfuss,  but  is  less  compressed,  and  differs  in  being  a  little  flattened  on  the 
sides ;  while  its  siphuncle  is  smaller,  and  not  so  near  the  dorsal  margin.  As 
near  as  can  be  determined  by  the  direction  of  the  lines  of  growth  on  our  shell, 
it  would  also  seem  to  differ  in  having  the  lip  more  prominent  on  the  dorsal  side. 
It  is  a  very  remarkable,  rapidly  expanding  form,  that  may  possibly  belong  to 
an  un described  genus. 

Localiti/ ami  position  :  Grayville,  Illinois;  Upper  Coal  Measures. 

Cyrtoceras?  dilatatum,  M.  and  W. 

PI.  29,  fig.  2. 

Cyrtoceras  7  dilatatum^  Mbbk  and  Worthen,  October,  1860.    Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  4C8. 

Shell  broadly  conical,  very  rapidly  expanding,  rather  thick 
especially  on  the  ventral  side,  slightly  curved  and  apparently 
somewhat  compressed  on  the  dorsal  and  ventral  sides.  Surface 
ornamented  by  numerous,  distinct,  regularly  arranged,  subim- 
bricating,  annular  marks  of  growth.  Septa  at  about  two  inches 
from  the  smaller  end,  separated  by  spaces  equaling  near  one- 
twelfth  of  the  greater  diameter  of  the  shell  at  the  same  place. 
Siphuncle  and  form  of  the  aperture  unknown.  Length  of  an 
entirely  septate  specimen,  incomplete  at  both  extremeties,  3.50 
inches ;  breadth  at  the  larger  end,  about  3  inches. 

It  is  possible  this  may  be  a  larger  distorted  specimen  of  the  same  species  as 
the  last,  but  with  the  specimens  we  have  yet  had  for  comparison,  we  cannot  do 
otherwise  than  regard  them  as  distinct.  The  form  now  under  consideration 
differs  from  C.  curium,  so  far  as  we  have  been  able  to  determine,  in  not  being 
flattened  on  each  side,  and  in  having  its  lines  of  growth  passing  straighter 
around,  instead  of  deflected  downwards  on  the  sides.  Like  the  last,  it  can  only 
be  referred  provisionally  to  the  genus  CtfrtoceroB,  from  the  typical  species  of 
which  it  differs  materially  in  form. 

Locality  ami  position  :  Springfield,  Illinois;  Upper  Coal  Measures. 
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Genus  GONIATITES,  de  Haan,  1825.     (See  p.  165.) 
GoNiATiTES  GLOBULOSUS  M.  and  W. 


PI.  30,  fig.  2  a,  2  b,  2  c,  aad  aceompanjing  cuts. 

O^mmtitew  gMmUmu,  Umvm  and  Wowtmek,  Oct.,  1860.    Piroceedingt  Acad.  Nat. 
Philad.,  p.  471. 

Fig.  38. 


OcniatiUt  gMmlaua, 
Oit  ihowiiif  Um  owlllae  tBd  wpta  of  »  rtrj  large  ipeclBwik  from 


Sutern  Kanna.    Ralnral  rfse. 
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^'g-^-  Shell  attaming  a  large  mze,  length  and 

breadth  often  nearly  equal ;  very  broadly 
rounded  over  the  dorsum ;  umbilicus  deep^ 
less  than  half  as  wide  as  the  transverse  di- 
ameter of  the  outer  whorl;  volutions  more 
than  three  times  as  wide  transversely  as 
the  diameter  from  the  dorsal  to  the  ventral 
side,  siibangular  around  the  margin  of  the 
Outline  of  the  typic^  ipeci-  umWlicus.    Aperture  lunate,  breadth  about 

meo,  natural  lise,  to  show  the  *-^  ^ 

^"^l^l'L^llnlTi'tt^^lu. three  and  a  half  times  the  dorso^ventral 
diameter.  Surface  of  internal  casts  sometimes  slightly  con- 
stricted at  intervals,  as  if  from  an  occasional  thickening  of  the 
inner  lip.  Septa  moderately  distant;  dorsal  lobe  nearly  as 
wide  a^  long,  and  deeply  divided  into  two  slightly  diverging, 
simple,  lanceolate  branches;  dorsal  saddle  linguiform,  being 
regularly  rounded  at  the  end,  and  a  little  narrower  than  the 
dorsal  lobe,  but  equaling  it  in  length,  and  slightly  contracted 
in  the  middle;  superior  lateral  lobe  as  long  as  the  dorsal  sad- 
dle, but  narrower,  and  pointed  at  the  extremity ;  lateral  saddle 
a  little  broader  than  the  dorsal  saddle,  which  it  resembles  in 
other  respects,  excepting  in  being  shorter  on  the  ventral  side  ; 
inferior  lateral  lobe  very  short,  but  with  a  pointed  apex — not 
visible  when  the  umbilicus  is  filled.  Surface  unknown.  Length 
or  greatest  diameter,  of  the  typical  specimen,  1.18  inches; 
height,  1  inch;  breadth  near  the  aperture,  about  1.18  inches. 

Prof.  Cox  has  figured  in  the  Kentucky  Report,  vol.  iii,  pi.  z,  fig.  1,  a  shell 
which  seems  to  he  related  to  this,  hut  from  the  measurements  given  hj 
him  it  is  manifest  that  the  form  he  has  figured  is  more  compressed,  and  has 
a  proportionally  smaller  umhilicns,  while  his  diagram  of  a  septum  shows  a 
Bore  deeply  divided  dorsal  lobe,  with  less  spreading  divisions.  He  also  repre- 
sents the  sinus  of  the  dorsal  lobe  as  being  pointed  instead  of  obscurely  bifid,  as 
in  our  species,  and  the  dorsal  saddle  pointed  instead  of  rounded  at  the  extremity. 
Our  shell  likewise  diflfers  in  having  a  proportionally  smaller  superior  lateral 
lobe.* 

*  In  making  comparisons  with  Prof.  Cox's  description  and  diagram,  it  is  necessary, 
in  order  to  understand  him  clearly,  that  the  reader  should  bear  in  mind  that  he  has 
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G.  tpJumcuif  Martin,  agrees  more  nearly  in  form  with  our  shell,  but  has  a 
much  smaller  umbilicas,  while  its  septa  are  entirely  different.  The  septa  of 
G.  diademay  of  Goldfnss,  are  very  similar  to  those  of  our  species,  hot  that 
species  has  also  a  smaller  umbilicus,  and  is  much  less  Tcntricose  than  ours. 

For  the  use  of  the  yery  fine  specimen  from  which  our  large  outline  cut  No. 
38  was  made,  we  are  indebted  to  Prof.  £.  Daniels.  It  is  much  larger  than  the 
typical  specimens  found  in  this  State,  and  has  the  whork  a  little  less  angular 
on  each  side,  though  we  believe  it  belongs  t^  the  same  species.  Prof.  Daniels 
obtained  it  from  a  clergyman  in  Kansas,  who  could  give  no  information  in 
regard  to  the  locality  from  which  it  was  obtained,  beyond  the  fact  that  it  was 
found  in  Eastern  Kansas.  It  shows  faint  traces  of  obscure  nodes  on  the  obtuse 
lateral  angles  of  the  whorls. 

Although  our  figures  on  plate  30  show  apparently  the  average  siae  of  thia. 
species  at  the  Springfield  locality,  we  have  before  us  a  fragment  from  there, 
indicating  a  size  of  nearly  half  that  of  the  Kansas  specimen. 

Locality  and  position :  Upper  Coal  Measures,  Springfield,  Illinois.  Also 
Eastern  Kansas. 


GoNiATiTES  lOWENSis,  M.  and  W. 

PL  30,  fig.  3  a,  3  6,  3c. 

Ooniaiites  iowmnM^  Mbsk  and  Worthbn,  October,  1860.     Proceed.  Acad.  Nat.  Sci., 

Pbilad.,  p.  471. 

Shell  attaining  a  rather  large  size,  discoidal  or  nearly  flat 
on  the  sides,  and  narrowly  rounded  on  the  dorsum.  Umbili- 
cus rather  shallow,  about  one-half  as  wide  as  the  breadth  of 
the  outer  whorl  from  the  ventral  to  the  dorsal  side,  showing 
apparently  about  one-third  of  each  inner  whorl.  Volutions 
increasing  gradually  in  size,  but  slightly  convex  on  the  sides, 
nearly  twice  as  broad  from  the  ventral  to  the  dorsal  side,  as 
the  transverse  diameter,  and  profoundly  grooved  within  for  the 
reception  of  the  inner  whorls ;  aperture,  as  near  as  can  be 
determined  from  a  section  of  the  whorls,  narrow-subovate, 
deeply  sinuous  on  the  ventral  side.     (Surface  unknown.) 


reversed  the  asaal  mode  of  describing  the  sinuosities  of  the  lepta.     That  is  to  say,  he 
has  described  the  lobe*  as  sinutetf  and  the  sinutet  or  saddles  as  lobet. 
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Septa  rather  crowded  and  deeply  sinuous ;  dorsal  lobe  large, 
considerably  wider  than  long,  profoundly  divided  into  two 
large  lanceolate  branches,  each  of  which  has  an  acutely  pointed 
extremity ;  dorsal  saddle  linguiforra,  slightly  oblique,  a  little 
larger  than  the  divisions  of  the  dorsal  lobe,  and  longer  than 
wide;  superior  lateral  lobe  conical  or  short  lanceolate,  as  long 
as  the  dorsal  saddle,  but  not  more  than  half  as  wide,  and 
acutely  pointed  at  the  apex;  lateral  saddle  a  little  shorter  than 
the  dorsal  saddle,  but  narrower  at  the  extremity;  inferior 
lateral  lobe  rather  shorter  than  the  superior,  particularly  on 
the  ventral  side,  but  resembling  it  in  other  respects ;  ventral 
saddle  shorter  than  the  others,  and  broadly  rounded. 

So  far  as  we  have  been  able  to  compare  this  fine  species  with  figures  and 
descriptions  of  those  described  from  foreign  localities,  or  from  American  rocks, 
it  seems  not  to  be  very  closely  allied  to  any  other  form  with  which  we  are 
acquainted.  It  evidently  attains  a  large  size,  the  specimen  figured  by  us  con- 
sisting entirely  of  septate  whorls.  Length,  or  greatest  diameter,  about  4.20 
inches ;  height,  about  3.42  Inches ;  breadth  or  convexity  near  the  aperture,  a 
little  over  1  inch. 

Should  it  be  ascertained  that  the  type  of  Montfort's  proposed  genus  Aga- 
nideSj  was  a  true  Goniattte^  then  the  names  of  this  and  preceding  species  would 
become  Aganides  globulogus  and  A,  iowimsis, 

LocaUty  and jyosition :  Alpine,  Iowa;  Coal  Measures. 

ARTIOULATA. 

CRUSTACEA. 

ENTOMOSTRAGA. 

XIPHOSURA. 

Genus  BELLINURUS,  Koenig. 

(Iconea  Sectilea,  18 — ,  iti,  p.  230.) 

Not  having  had  an  opportunity  to  consult  Koenig's  original  diagnosis  of  this 
genus,  nor  indeed  a  good  description  of  it  by  any  other  author,  we  are  not 

—50  OoT.  1,  istc 
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aware  what  characters  were  assigned  it,  or  how  its  author  proposed  to  distin- 
gaish  it  from  the  existing  genus  lAmulus.  Most  authors,  including  Milne 
Edwards,  Bronn,  Prestwich,  Mantell,  Portlock,  Murchison  and  others,  referred 
the  species  to  LtmuluSj  though  Portlock,  in  doing  so,  remarks  that  the  distinct 
trilohation  and  segmentation  of  the  ahdomen  in  these  fossil  species,  seem  to 
constitute  a  generic  distinction.  Pictet  admits  the  genus  in  his  ISraite  (U 
Palxont.j  ii,  538,  and  remarks  that  it  is  distinguished  from  Limulus  <'hj  the 
articulation  of  the  tail,  and  ahove  all  hy  the  ahdominal  huckler  presenting  two 
distinct  longitudinal  furrows."  Prof.  Owen  also  admits  the  genus  in  his  Talua- 
hle  Palmontology^  or  Systematic  Summary  of  Extinct  Animals^  p.  43,  and  sajs 
it  differs  from  the  ''  King-Crab  (Jjimvhu)  in  the  moyable  condition  of  the  body 
segments.'' 

A  careful  study,  however,  of  fine  specimens  of  the  species  described  below, 
has  satisfied  us  that  the  negments  of  its  abdomen  are  not  movable,  but  as  firmly 
and  completely  united  into  a  single  shield  as  in  the  genus  Limulus.  We  are, 
therefore,  led  to  believe  that  this  genus  is  mainly  distinguished  from  Limulus 
(so  far  as  its  characters  have  yet  been  made  out)  by  the  more  transverse  form 
of  its  cephalo-thoracic  shield,  its  proportionally  much  longer  and  more  slender 
legs,*  the  transverse  or  subcircular  form  and  distinct  trilobation  and  segmenta- 
tion (not  complete  division,  however)  of  its  abdomen,  as  well  as  by  its  flattened 
borders  without  movable  spines.  There  are  also  some  differences  in  the  more 
anterior  position  of  the  eyes,  the  stronger  and  more  continuous  character  of  the 
ocular  ridges,  as  well  as  in  the  subdivisions  of  the  area  included  by  these 
ridges  in  Bellitiurus.  Other  differences,  of  perhaps  greater  importance,  wiU 
probably  be  observed,  when  the  appendages  of  the  under  side  can  be  seen. 

None  of  our  specimens  are  in  a  condition  to  show  the  small  anterior  pair  of 
simple  eyes,  though  from  the  general  analogy  of  this  interesting  crustacean  to 
the  genus  Limulus,  it  is  more  than  probable  better  specimens  may  show  them. 
And  yet  it  is  possible,  from  the  anterior  position  of  the  eyes,  corresponding  to 
the  larger  reticulated  pair  in  the  genus  Limulus,  that  the  small  supplementary 
pair  may  not  have  been  needed.  As  in  Limulus,  it  shows  a  row  of  six  small 
pits  in  each  of  the  longitudinal  furrows  of  the  abdomen,  marking  the  position 
of  the  muscular  apophyses  within;  while  the  condyle,  for  the  articulation  of  the 
abdomen  with  the  cephalo-thorax,  seems  to  agree  exactly  with  that  of  Limulus, 
We  are  not  aware  of  the  nature  of  the  peculiarities  in  the  articulation  of  the 

*One  of  our  specimens  of  the  following  described  species,  (as  well  as  one  of  B.  anthrax^ 
figured  by  Prestwich,  Trans.  Geol.  Soc,  London,  y,  p.  xli,  fig.  1),  shows  that  at  least 
one  pair  of  the  legs  (or  possibly  the  antennse)  must  have  been  quite  as  long  as  the 
abdominal  and  cephalo-thoracic  shields  together;  which  would  be  proportionally  more 
than  twice  the  length  of  any  of  the  legs  or  antennse  in  Limului, 
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caudal  Begment  mentioned  by  Pictet,  none  of  onr  specimens  being  in  a  condi- 
tion to  show  the  connection  of  that  appendage  with  the  abdomen  satisfactorily, 
while  he  does  not  explain  in  what  the  difference  consists. 


Bellinurus  Dan^,  M.  and  W. 

PI.  32,  fig.  2,  2  a. 

Bellinurus  Dana^  Mbek  and  Worthen,  March,  1865.     Proceedings  Acad.  Nat.  Sci., 
Philad.,  p.  43. 

Cephalo-thoracic  shield  transversely  crescentric,  more  than 
twice  as  wide  as  long,  moderately  convex,  the  height  nearly 
equaling  half  its  length ;  anterior  and  antero-lateral  margins 
broadly  and  regularly  rounded;  lateral  angles  produced  obliquely 
backwards  and  outwards,  with  a  very  slight  inward  curve, 
into  slender  mucronate  spines,  terminating  remote  from,  and 
nearly  opposite  the  middle  of  the  abdomen ;  posterior  margin 
on  each  side  for  about  two-thirds  of  the  way  in  from  the  lateral 
angles,  toward  the  middle,  concave  in  outline ;  nearly  straight 
or  very  slightly  concave  along  the  middle  between  these  points. 
Mesial  lobe  small,  somewhat  lower  than  the  ocular  ridge  on 
either  side,  but  rounded  and  well  defined  behind,  where  it 
supports  a  small  central  tubercle  (or  short  spine?),  thence  nar- 
rowing forward,  and  sometimes  showing  a  slight  tendency  to 
develop  a  second  much  smaller  tubercle,  at  about  one-third 
the  length  of  the  shield  from  its  posterior  margin — near 
which  point  it  suddenly  contracts  into  a  mere  linear  carina, 
that  extends  forward  to  the  anterior  transverse  division  of  the 
ocular  ridge.  Area  included  by  the  ocular  ridge,  crown- 
shaped  or  subquadrangular  in  outline,  and  composing  the  cen- 
tral third  of  the  cephalo-thoracic  shield ;  a  little  wider  anteri- 
orly than  its  length,  which  equals  about  five-sixths  that  of  the 
shield;  lateral  margins  concave  in  outline;  anterior  side  con- 
vex, with  a  central  emargination;  internal  surface  divided  into 
four  irregular  subordinate  areas,  by  the  mesial  lobe  with  its 
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linear  anterior  continuation,  and  a  less  distinctly  defined^ 
secondary  transverse  linear  ridge.  Ocular  ridge  narrow,  but 
distinct,  its  lateral  divisions  arching  inwards  behind  the  eyes, 
and  terminating  posteriorly  at  the  margin  of  the  shield,  nearly 
opposite  the  middle  of  each  lateral  lobe  of  the  abdomen,  in  a 
(triangular)  spine?  which  is  directed  backwards,  outwards,  and 
a  little  upwards ;  anterior  transverse  division  arching  forwards 
on  each  side,  and  curving  backwards  in  the  middle.  Com- 
pound eyes  small,  remote  and  located  one  at  each  antero-late- 
ral  angle  of  the  crown-shaped  central  area,  at  points  about  one- 
third  the  length  of  the  shield  from  its  anterior  margin.  Sim- 
eyes,  if  they  existed,  unknown. 

Abdomen  transversely  suboval,  being  wider  than  long,  and 
nearly  straight  anteriorly,  with  lateral  margins,  rounding  in 
abruptly  in  front,  and  more  gradually  into  the  regularly 
rounded  posterior  outline;  generally  rather  more  jiepressed 
than  the  cephalo-thorax,  particularly  in  front.  Flattened  late- 
ral border  rather  narrow,  and  regularly  scolloped  between  its 
projecting  marginal  spines.  Mesial  lobe  narrow,  or  of  about 
the  same  breadth  as  that  of  the  cephalo-thorax,  and  near  half 
as  broad  as,  and  a  little  more  elevated  than,  the  lateral  lobes; 
.  segments  well  defined ;  first  and  third  each  provided  with  a 
small  central  tubercle ;  sixth  as  long  as  any  three  of  the  others, 
rather  abruptly  narrowed  and  depressed  behind,  and  sur- 
mounted anteriorly  by  a  large  tubercle  (or  spine?).  Lateral 
lobes  somewhat  flattened  on  the  inner  half,  and  rounding  down 
rather  abruptly  to  the  flattened  free  borders  on  each  side  and 
behind ;  segments  defined  by  distinct  linear  ridges,  which  are 
separated  by  flattened  spaces  four  or  five  times  as  wide;  these 
ridges  extend  obliquely  outwards  and  a  little  backwards  across 
the  lateral  lobes  and  their  flattened  borders,  beyond  which 
they  are  produced  into  slender  mucronate  spines,  of  nearly 
equal  length,  curved  obliquely  backwards. 

Telson  apparently  nearly  two-thirds  as  long  as  the  abdomen. 
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gradually  tapering,  and  trigonal  or  subtrigonal,  being  flat  below, 
angular  on  each  side,  and  angular  or  rounded  above. 

Appendages  of  the  under  side  unknown,  excepting  one  of 
the  legs,  which  is  seen  in  one  specimep,  projecting  out  from 
under  the  cephalo-thoracic  shield,  between  its  posterior  margin 
and  the  abdomen.  It  is  slender,  and  shows  of  the  first  seg- 
ment projecting  from  under  the  shield,  a  length  of  about  0.12 
inch.  The  next  segment  appears  to  be  0.26  inch  in  length, 
with  a  breadth  of  only  0.04  inch.  The  succeeding  segment 
can  be  traced  in  the  matrix  for  a  distance  of  about  0.30  inch, 
being  slightly  curved  near  the  extremity,  and  apparently 
tapering  to  a  point,  but  the  specimen  is  not  in  a  condition 
to  show  its  termination.  It  is  not  possible  to  determine  which 
one  of  the  legs  this  is.  Entire  length,  from  the  extremity  of 
the  caudal  segment  to  the  anterior  margin  of  the  cephalo-tho- 
rax,  about  1.90  inches.  Length  of  cephalo-thorax,  0.57  inch; 
breadth  of  do.  to  the  extremities  of  postero-lateral  spines,  1.70 
inches;  length  of  area  included  within  the  ocular  ridge,  0.50 
inch;  greatest  breadth  of  do.  (which  is  the  distance  between 
the  eyes),  0.60  inch.  Length  of  abdomen,  0.65  inch;  breadth 
of  do.,  exclusive  of  the  flattened  margin,  0.94  inch,  including 
it,  1.06  inches;  breadth  of  mesial  lobe,  0.23  inch;  length  of 
caudal  segment,  about  0.60  inch. 

Of  the  known  species  of  Bellinunu,  oars  seems  to  be  most  nearly  related  to 
B.  helluluSy  Kociiig  (the  type  of  the  genus,  if  we  mistake  not),  which  is 
regarded  as  being  identical  with  Limulus  rotundatus,  of  Prestwich,  (7Van«. 
Geol.  Soc.y  London,  v.  p.  491,  pi.  zli,  figs.  4,  6  and  7.)  From  this  species, 
however,  it  may  be  at  once  distinguished  by  having  the  lateral  angles  of  its 
cephalo-thorax  produced  into  long,  slender  spines,  and  the  flattened  border  of 
its  abdomen  proportionally  much  narrower,  and  armed  with  a  series  of  sharp- 
curved  spines,  instead  of  being  merely  serrated. 

We  should  also  remark  here,  that  Prof.  Owen's  figure  of  B,  heUuhu  (^Palsc- 
ontology y  p.  42),  as  well  as  that  given  by  Murchison  of  the  same,  under  Prest- 
wich's  name  rofundahu  (^Stiuria^  p.  281),  represent  the  eyes  as  being  located 
at  the  lateral  extremities  of  a  large,  transversely  oval  or  subelliptical  area; 
while    within  this  there    is    a   smaller,    crown-shaped  area,    defined  by    a 
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ridge,  and  in  all  its  principal  features  corresponding  to  thai  wbich  in  our  spe- 
cies has  the  eyes  located  at  its  anterior  lateral  angles.  This  wide  difference  in 
the  position  of  the  eyes,  as  well  as  in  the  ridges  of  the  central  region  of  the 
cephalo-thoracic  shield,  if  they  really  exist,  would  apparently  be  of  more  than 
specific  importance.  The  close  general  agreement,  however,  of  these  forms,  in 
all  their  other  essential  characters,  renders  it  very  improbable  that  they  belong 
to  different  genera.*  Hence,  we  would  suggest  that  there  may  have  been  some 
error  in  the  figures  cited  above,  representing  the  eyes  (which  are  with  difficulty 
seen  in  any  but  well  preserved  specimens)  in  this  outer  position,  and  the  pre- 
sence of  a  large  outer  ocular  area  surrounding  that  corresponding  to  the  quad- 
rangular one  in  our  species.  We  are  the  more  inclined  to  think  this  is  the 
case,  from  the  fact  that  Owen's  and  Murchison's  figures  appear  to  have  been 
reduced  from  Prestwich's  figures  5  and  6,  cited  above,  which  represent  the  two 
halves  of  a  nodule,  containing  a  specimen  and  its  mould,  of  B,  beHulus,  with  a 
large  transversely  oval  space  in  the  central  region  of  the  cephalo-thorax,  as  we 
must  think,  accxdentaHj/  crmhed  in.  This  view  seems  to  be  sustained,  too,  by 
Mantell's  figures  of  the  same  species,  from  specimens  collected  by  him  at  the 
same  locality  (see  Medals  of  Creation^  p.  550),  which  show  no  traces  of  this 
outer  transversely  oval  ocular  area. 

In  the  elongated,  spine-like  character  of  the  lateral  angles  of  its  cephalo- 
thoracic  shield,  as  well  as  in  having  the  margins  of  the  abdomen  armed  with 
sharp  spines,  our  species  agrees  more  nearly  with  B,  anthrax(j=  Limvhtt  an- 
thraxj  Prestwich),  but  it  differs  in  the  form  of  the  outline  of  the  anterior  side 
of  the  cephalo-thorax,  as  well  as  in  the  direction  of  its  prolonged  lateral  angles, 
and  its  less  produced  spines  around  the  flattened  margins  of  the  abdomen. 
Hence,  it  appears  to  be  intermediate  in  its  characters  between  B,  anthrax  and 
B.  heUuluB, 

This  fine  species,  the  first  of  the  genus  discovered  in  America,  was  with 
great  pleasure  dedicated  by  us  to  Prof.  James  D.  Dana,  the  author  of  one  of 
the  most  important  works  on  the  Crustacea  ever  published ;  to  whom  we  are 
indebted  for  the  loan  of  one  of  the  specimens  from  which  the  foregoing  descrip- 
tion was  drawn  up. 

Locality  and  position :  Morris,  Grundy  county,  Illinois;  near  the  base  of  the 
Coal  Measures.* 

*  By  an  oversight,  the  position  of  the  Batrachian  described  from  this  bed,  on  p.  135, 
is  wrongly  given,  in  a  note  at  the  bottom  of  that  page,  as  above  the  middle  of  the  Coal 
Meoiuree. 
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TETRADEGAPODA. 

ISOPODA. 

(anisopoda.) 
Genus  ACANTHOTELSON,  M.  and  W. 

AeanthoteUon^  Mkek  and  Wobthkn,  October,  18C0.    Proceed.  Acad.  Nat.  Sci.,  Philad., 
p.  457. 

Superior  antennae  nearly  as  long  as  the  inferior,  and  provided 
with  well  developed  accessory  appendages;  flagella  of  both 
pairs  longer  than  the  peduncles;  head  about  equaling  the 
length  of  the  first  two  anterior  thoracic  segments.  Thoracic 
and  abdominal  segments  (excepting  the  last  one)  not  differing 
materially  in  length,  and  each  shorter  than  the  head.  Ante- 
rior thoracic  legs  longer  than  the  others,  not  chelate?.  Telson 
or  terminal  segment  simple,  long,  spine-like,  and  laterally  com- 
pressed.    Stylets  wilh  second  segments  (double?)  much  longer 

than  the  first,  and  similar  to  the  telson. 

f 

The  fact  that  the  oral  apparatus,  and  other  appendages  of  the  head,  as  well 
as  the  branchiae,  always  so  important  in  the  classification  of  the  Crustacea,  are 
80  rarelj  preserved  in  fossil  species,  especially  those  of  smaller  sizes,  renders 
their  study  more  difficult  than  that  of  most  organic  remains.  Hence,  in  descri- 
bing new  species,  genera,  or  other  groups,  the  palaeontologist  is  often  unable  to 
give  any  information  in  regard  to  the  very  parts  that  would  be  the  first  to  claim 
the  attention  of  the  Carcinologist  in  the  investigation  of  recent  species. 
Another  difficulty  also  arises  from  the  fact  that,  as  in  other  departments  of 
palaeontology,  it  often  happens  in  the  study  of  fossil  Crustacea,  that  we  meet  with 
types  prcKcnting  a  combination  of  characters  which  in  existing  species  are  dis- 
tributed in  widely  distinct  groups.  So  that  on  finding  a  new  type  showing  only 
a  part  of  its  characters,  we  would  often  be  led  at  once  to  place  it  in  a  group 
with  which  probably  the  next  specimen  found  would  show  it  to  possess  some 
one  or  more  wholly  incompatible  peculiarities. 

On  first  examining  specimens  of  the  typical  species  of  the  genus  above 
described,  our  impression  was,  that  it  must  be,  beyond  all  doubt,  a  true  Amphp- 
pod.     A  more  careful  examination,  however,  soon  showed  that  it  presents 
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the  radical  difference  from  all  tbe  known  types  of  that  extensive  group,  of 
having  only  one  pair  of  the  abdominal  appendages,  styliform,  and  the  other 
five  natatory,  instead  of  three  pairs  styliform  and  three  natatory;  thus  combin- 
ing with  its  Amphidodan  abdomen,  thorax,  head,  anterior  appendages,  and 
general  physiognomy,  the  single  pair  of  styliform  appendages  of  the  Isopoda, 

Being  therefore  left  in  doubt  in  regard  to  its  affinities,  we  sent  sketches  of 
some  of  the  best  specimens  to  Prof.  Dana,  who  had  also  previously  received 
some  imperfect  specimens  of  the  same  species  from  Illinois. .  On  examining 
these  sketches  and  specimens,  Prof.  Dana  wrote  that  he  thinks  this  crustacean 
most  probably  belongs  to  a  group  holding  an  intermediate  position  between  the 
typical  Iwpoda  and  the  Amphipodaj  for  which  he  has  proposed  the  name  AnisO" 
poda.  This  intermediate  group,  as  first  shown  by  Prof.  Dana,  is  characterised 
like  the  Amphipoda,  by  having  the  three  posterior  pairs  of  thoracic  legs  in  one 
series,  and  the  four  anterior  in  another;  while,  as  in  the  liopada^  the  branchiao 
are  abdominal,  and  only  one  pair  of  abdominal  appendages  are  styliform,  and 
five  branchial. 

In  regard  to  the  division  of  the  thoracic  legs  into  two  series,  we  would 
remark,  that  we  have  observed  no  evidence  of  it  in  all  the  specimens  we  have 
seen,  excepting  one  of  those  kindly  loaned  us  by  Prof.  Dana.  In  this,  however, 
four  pairs  of  these  legs  seem  to  be  directed  backwards,  and  only  three  forward; 
which,  if  not  produced  by  accidental  distortion,  wou^i  indicate  isopoc^  affinities. 
Yet,  in  all  the  other  specimens  seen,  the  whole  seven  pairs  are  directed  forward. 
Although  much  inclined  to  believe  the  latter  their  normal  arrangement,  it 
should  be  remembered,  as  suggested  by  Prof.  Dana,  that  however  important 
this  character  may  be  in  the  study  of  the  recent  Tetradecapod  Crustacea,  it  can 
scarcely  be  made  available  in  the  investigation  of  crushed  fossil  species,  where 
so  many  accidents  might  have  occurred  to  place  the  legs  in  an  unnatural 
posture. 

We  have  not  been  able  to  clearly  satisfy  ourselves  whether  or  not  our  crusta- 
cean had  squamiformly  developed  epimerals,  as  in  the  normal  groups  of 
Amphipoda  ;  though  some  of  the  specimens  appear  to  show  indications  of  such 
development;  while  the  shortening  of  the  vertical  diameter  of  the  thoracic 
segments,  as  compared  with  those  of  the  abdomen,  would  seem  to  be,  as  it  were, 
an  arrangement  to  make  room  for  such  scale-like  epimerals.  In  addition  to 
this,  the  fact  that  all  of  the  six  or  eight  specimens  we  have  yet  seen,  lie  in  the 
concretions  upon  one  side  or  the  other,  would  appear  to  indicate  that  the  lateral 
motion  of  the  thoracic  legs  was  in  some  way  restrained  so  as  to  prevent  the 
animal  from  taking  an  erect  posture,  which  is  precisely  the  effect  produced  in 
the  normal  Amphipoda  by  the  possession  of  well  developed  squamose  epimerals. 
If  this  should  prove  to  be  the  case,  it  would  show  that  the  remarkable  combi- 
nation of  Amphtpod  and  Isopod,  or  Anuopod  characters,  already  alluded  to  in 
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this  fossil,  are  real,  and  not  simulatiye;  since  it  would  thus  present  mainly  the 
anterior  structure  (possibly  even  to  the  thoracic  position  of  the  branchiae)  of  a 
normal  Amphipod^  combined  with  the  single  pair  of  styliform,  and  five  natatory 
abdominal  appendages  of  the  Isopoda  or  Anisopoda. 

It  must  bo  evident,  we  think,  that  such  an  ensemble  of  characters  as  that 
presented  by  our  fossil,  would  exclude  it  from  any  known  family  of  the  Tetra- 
fiecapodu}  hence  we  can  but  regard  it  as  the  type  of  a  new  family,  Acanthotel- 
ionida. 


AcANTHOTELSON  Stimpsoni,  M.  and  W. 

PI.  32,  fig.  6,  6a  to  6/. 

Aeanthotelton  Stimpsonij  Meek  and  Worthek,  March,  1865.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  47. 

Linear  or  sublinear  in  form.  Upper  antennaa  at  least  as  long 
as  the  head  and  first  five  thoracic  segments ;  peduncle  moder- 
ately stout,  rather  longer  than  the  head ;  first  joint  a  little 
longer  and  ^vider  than  the  two  others,  which  are  of  nearly 
equal  length ;  flagellum  slender  and  very  minutely  jointed ; 
accessory  appendage  nearly  or  quite  as  long  as  the  flagellum, 
and  like  it,  minutely  jointed.  Inferior  antennoB  as  long  as  the 
head  and  seven  thoracic  segments;  peduncle  slightly  longer, 
but  otherwise  similar  to  that  of  the  upper  antennoB ;  flagellum 
a  little  stouter  and  longer,  but  in  other  respects  as  in  the  upper 
pair.  Head,  as  seen  in  the  (compressed)  side  view,  subquad- 
rangular,  longer  on  the  upper  than  the  lower  side,  in  conse- 
quence of  the  obliquity  of  the  anterior  side ;  eyes  small,  round, 
placed  just  below  the  bases  of  the  upper  antennae.  The  (four- 
teen) thoracic  and  abdominal  segments  distinct,  and  (excepting 
the  last  one)  of  nearly  equal  length — a  few  of  those  nearest 
the  head  being  a  little  shorter  than  the  others;  all  diminishing 
in  depth  (side  view)  from  about  the  antepenultimate  one  for- 
ward ;  their  anterior  basal  margins  rounded  ;  posterior  rectan- 
gular or  a  little  rounded. 

51  Oct.  a,  1864. 
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First  pair  of  thoracic  legs  about  one-fourth  longer  and  a 
little  stouter  than  the  succeeding  five  pairs,  and  apparently 
terminating  in  a  slender,  sharp  dactylus ;  first  joint  above  a 
little  shorter,  narrower,  and  more  tapering  than  the  next — 
neither  more  enlarged  than  the   others   above.      Five   suc- 
ceeding pairs  of  legs  of  nearly  equal  size  and  form ;    their 
upper  two  (or  three?)  segments  very  short,  and  not  enlarged; 
seventh  pair  nearly  as  long  as  the  first,  and  more  slender 
than  the  others.     Natatory  abdominal  appendages  long  and 
slender;  styliform  pair  with  first  segment  short  and  quadrangu- 
lar;  second  and  only  other  joint  (double?)  with  each  branch 
(if  there  are  two)  simple,  equal  and  as  long  as  the  telson, 
which  they  nearly  exactly  resemble  in  form ;  their  upper  and 
lower  margins  each  with  a  row  of  short,  oblique,  rather  distant 
8et83,  between  which  may  be  seen,  by  the  aid  of  a  magnifier,  a 
series  of  much  more  minute,  closely-arranged  setsd.     Telson  as 
long  as  the  last  four  abdominal  segments ;  at  its  base  one-half 
as  wide  vertically  as  the  penultimate  abdominal  segment; 
thence  tapering,  at  first  rapidly  and  then  very  gradually,  to  a 
mucronate  point — upper  and  lower  margins  setigerous,  like 
those  of  the  stylets. 

It  is  possible  tbat  when  we  can  have  an  opportunity  to  examine  additional 
specimens,  we  may  have  to  modify  some  of  the  characters  given  in  the  fbf^go- 
ing  generic  or  specific  description;  though  not,  we  believe,  in  any  very  essential 
particular.  We  hope,  howler,  to  be  able  hereafter  to  add  other  characterB, 
and  to  clear  up  several  doubtful  points  in  the  structure  of  this  interesting  type, 
when  we  can  have  better  specimens  for  study. 

Length  from  anterior  side  of  head  to  the  extremity  of  the  penultimate  abdo- 
minal segment,  1.30  inches;  length  of  telson,  0.31  inch;  length  of  the  first  six 
abdominal  segments,  0.52  inch;  length  of  the  seven  thoracic  segments,  abont 
0.64  inch.  Height  of  thii^  abdominal  segment,  0.20  inch;  height  of  each  first 
two  or  three  thoracic  segments,  0.12  inch;  length  of  stylets  about  0.31  inch. 

Locality  andpotitUm:  Same  as  preceding. 
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AcANTHOTELSOX  iNiEQUALis,  M.  and  W. 

PI.  32,  fig.  7,  la. 

AcanthoteUon  iruequalis,  Meek  and  Wobthen,  March,  1865.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  48. 

The  specimen  upon  which  we  proposed  to  found  this  species  appears  to  agree 
with  the  last  in  almost  every  respect,  excepting  in  the  proportional  size  and 
the  form  of  the  segments.  In  the  first  place,  the  penultimate  ahdominal  seg- 
ment is  nearly  twice  the  length  of  any  of  the  others,  instead  of  heing  nearly  or 
quite  of  the  same  length;  while  the  other  ahdominal  segments  (as  seen  in  a  side 
view)  are  more  cuneiform  than  in  the  last.  Again,  the  fifth  and  sixth  thoracic 
segments  are  longer,  particularly  ahove,  and  the  fourth  shorter,  than  any  of  the 
others,  instead  of  all  heing  of  ahout  the  same  length.  We  have  not  been  able 
to  see  the  stylets,  nor  to  make  out  the  nature  of  the  legs;  but  from  a  part  of  one 
of  those  of  the  anterior  pair,  they  would  seem  to  be  rather  stouter  than  in  the 
last  described  species. 

As  these  differences  can  scarcely  be  due  to  accidental  distortion,  we  can  but 
regard  thb  form,  with  the  material  now  at  hand  for  comparison,  as  a  distinct 
species.  If  wc  are  correct  in  this  view,  it  is  probable  good  examples  will  show 
other  differences  than  those  mentioned  above. 

Length  of  head,  thorax  and  abdomen,  0.90  inch;  length  of  head,  0.12  inch; 
length  of  the  seven  thoracic  segments,  about  0.50  ineh;  length  of  first  five  abdo- 
minal segments,  0.26  inch;  length  of  penultimate  abdominal  segment,  0.09  inch. 
Height  of  third  abdominal  segment  (flattened  side  view),  0.13  inch;  height  of 
anterior  thoracic  segments,  about  0.07  inch.  Length  of  lower  antennae  at  least 
0.43  inch;  length  of  upper  not  less  than  0.36  inch,  and  probably  a  little  more. 

Locality  and  position :  Same  as  last. 

Genus  PALiEOCAKIS,  M.  and  W. 

(KCLXaio^,  ancient;  xapf:,  a  shrimp.) 
Paimocaritj  Meek  and  Worthbn,  March,  I8G5.    Proceed.  Acad.  Nat.  Sci.,  Philad.,  p.  48. 

Inner  and  outer  pairs  of  antenna)  of  nearly  equal  length, 
the  former  each  bearing  a  well  developed  accessory  appendage; 
peduncles  of  both  pairs  shorter  than  the  flagella.  Head  about 
as  long  as  the  first  two  abdominal  segments.     Thoracic  legs 
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long  and  slender;  anterior  pair  not  chelate.  Telson  long^ 
tapering  and  horizontally  flattened;  stylets  with  first  joint 
very  small,  second  double,  and  also  flattened  horizontally. 

This  is  aDOther  remarkable  type,  presenting,  so  far  as  can  be  determined, 
even  a  more  puzzling  combination  of  characters  than  that  we  have  described 
under  the  name  Acanthotelson.  In  the  nature  of  its  antennse,  with  their  appa- 
rently well  developed  basal  scales,  the  structure  of  its  caudal  appendages,  and 
its  long,  slender  legs,  spread  out  on  each  side,  for  walking  in  an  erect  attitude ; 
as  well  as  in  the  depressed,  slender  form  of  its  abdomen  and  thorax,  it  seems 
to  present  decidedly  the  aspect  of  a  Macrural  Decapod.  Yet,  on  a  closer  exami- 
nation, we  can  see  no  traces  of  a  carapace,  the  thorax  being  apparently  divided 
into  seven  segments,  like  those  of  the  abdomen,  and  each  provided  with  a  pair 
of  legs,  as  in  the  Tetradecapoda.  If  we  are  not  mistaken  in  these  latter 
characters,  and  we  certainly  believe  we  are  not,  it  must  show  a  most  extraordi- 
nary union  of  characters,  which,  amongst  recent  Crustacea,  belong  to  different 
primary  divisions.  From  all  that  can  be  made  out  of  its  structure,  we  are 
therefore  inclined  to  view  it  as  one  of  the  "  embryonic"  or  "comprehensive" 
types,  so  T)ften  met  with  in  various  departments  of  palaeontology,  and  which 
furnish  the  advocates  of  the  Darwinian  hypothesis  with  some  of  their  strongest 
arguments. 

For  the  present,  this  genus  is  placed,  provisionally,  along  with  the  Tetrode- 
capochj  though  it  cannot,  we  think,  be  included  in  any  known  family  of  that 
division ;  while  if  it  should  prove  to  be  an  embryonic  or  low  type  of  the  i^bca- 
poda,  it  may  be  even  necessary  to  establish  for  its  reception  a  division  of  more 
than  family  importance.  It  is  proper  to  remark  here,  however,  that  we  have 
not  seen  any  one  specimen  showing  the  caudal  appendages  we  have  described, 
united  with  the  other  characters  of  the  thoracic  and  cephalic  members,  men- 
tioned above.  One  imperfect  specimen  shows  the  seven  thoracic  and  five  or 
six  of  the  abdominal  segments,  with  their  legs  and  natatory  appendages,  the 
head,  antennse,  and  apparently  their  basal  scales;  while  another  shows  the 
caudal  appendages,  and  all  of  the  thoracic  and  abdominal  segments,  very  dis- 
tinctly, without  any  of  the  other  members.  The  general  agreement,  however, 
of  these  specimens,  in  the  parts  preserved  in  each,  is  such  that  scarcely  a  doubt 
can  be  entertained,  that  they  belong  to  the  same  species.  Yet,  in  order  to  pre- 
vent confusion,  we  would  remark,  that  in  case  they  should  prove  to  belong  to 
different  genera,  or  species,  that  it  is  the  form  showing  the  head,  antennae,  tho- 
racic and  abdominal  segments,  with  their  appendages,  &c.,  that  we  regard  as 
the  type  of  the  genus  and  species. 
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Pal^ocaris  typus,  M.  and  W- 

Pl.  32,  fig.  5,  5  a,  56,  5<;,  5<f. 

PalmoearU  typut.  Meek  and  Wobthbn,  March,  1865.     Proceedings  Acad.  Nat.  8ci., 
Philad.,  p.  49. 

Linear,  with  thorax  slightly  wider  near  the  middle  than  the 
abdomen ;  thoracic  and  abdominal  segments  of  nearly  equal 
length.  Inner  antennse  equaling  the  length  of  the  head  and 
thorax ;  peduncles  stout,  first  joint  a  little  longer  and  wider 
than  either  of  the  other  two,  which  are  of  nearly  equal  length, 
and  minutely  and  closely  setigerous  on  their  inner  margins; 
flagellum  very  slender,  and  minutely  jointed ;  accessory  ap- 
pendage nearly  or  quite  as  long  as  the  flagellum,  and  scarcely 
differing  from  it  otherwise.  Outer  antennae  possibly  a  little 
longer  than  the  others,  peduncles  slightly  longer  than  those  of 
the  other  pair,  and  like  them  minutely  setigerous  in  front;  basal 
scales  (?)  oblong,  about  as  long  as  first  joint  of  peduncles, 
squarely  truncated.  Thoracic  legs  slender  and  long,  anterior 
ones  apparently  not  longer  or  larger  than  the  others,  none  of 
them  (so  far  as  can  .be  seen)  chelate,  or  with  any  of  the  seg- 
ments enlarged;  all  the  others  with  the  first  two  or  three  joints 
very  short;  fourth?  joint  horizontally  extended,  tapering,  and 
about  as  long  as  four  segments  of  the  body;  succeeding  joints 
(in  the  specimen  examined)  very  slender  and  abruptly  bent 
downwards  and  backwards.  Natatory  abdominal  appendages 
acutely  lancelinear,  and  some  of  them  as  long  as  four  of  the 
abdominal  segments.  Telson  nearly  as  broad  at  the  base  as 
the  penultimate  segment,  tapering,  and  as  long  as  two  and  a 
half  of  the  abdominal  segments ;  minutely  setigerous  on  eaclt 
side.  Stylets,  with  first  joint  very  minute ;  second  with  each 
division  sCs  long  as  the  telson,  and  lancelinear  in  form,  with 
pointed  extremities,  and  parallel,  more  or  less  setigerous  mar- 
gins. Length  of  head,  thorax  and  first  six  abdominal  segments, 
0.78  inch;  do.  of  head,  0.12  inch;  do.  of  the  seven  thoracic 
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segments^  0.35  inch;  do.  of  the  first  six  abdominal  segments, 
about  0.31  inch.  Length  of  telson,  about  0.14  inch ;  do.  of 
stylets,  near  0.13  inch.  Length  of  lower  or  outer  antennaa, 
not  less  than  0.38  inch  (probably  more),  of  which  the  pedun- 
cle forms  0.15  inch;  do.  of  inner,  0.40  inch.  Breadth  of  thorax, 
0.13  inch. 

Locality  andpotUion :  Same  as  preceding. 

DECAPODA. 

MAGRUBA. 

?  Genus  ANTHRAPAL JEMON,  Salter. 

AntkngfoUBnum,  Saltbb,  1861.    Quart.  Jour,  of  Geol.  Soc.  of  London,  XTii,  p.  §19. 

"Carapace  scarcely  so  broad  as  long,  (except  when  crushed 
flat),  simple,  flatter  than  semicylindrical,  the  sides  a  little 
arched  outwards.  A  strong  central  ridge  in  front,  projecting  as 
a  thick  (serrate  ?)  spine  is  separated  by  a  concave  space,  or 
slight  furrow,  from  a  posterior  central  ridge,  which  only  occu- 
pies (in  the  type  species,  Qroaaarii)  a  small  portion  of  the 
length.  Front  margin  serrated.  The  outer  antennaB  have 
wide,  square,  basal  joints,  apparently  toitJumt  any  advantage;* 
the  second  and  third  joints  not  much  oblique;  the  rest  about 
as  broad  as  long.  Abdomen  as  broad  as  long,  of  six  joints 
(besides  the  telson),  broad  and  very  short;  the  pleursB,  except 
the  second,  pointed.  Telson  very  broad;  appendages  to  the 
penultimate  joints  double  on  each  side,  subtngonal^  broad." — 
•(Salter.) 

The  name  Anihrapalmnan  was  propoeed  from  its  sappoeed  affinities  to  the 
recent  genus  Palseman,  but  Prof.  Dana  thinks  it  more  nearly  related  to  JE^lea 
and  GcUaihea.  The  original  type  of  the  genus  was  found  in  the  Coal  Measures 
of  Scotland. 

*  Is  this  not  a  misprint  of  the  word  appendage  f 
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ANTHRAPALiEMON  GRAGIUS,  M.  and  W. 

PL  32,  fig.  4,  4  a,  46,  4c. 

Anthrapalxmon  graeilis^  Meek  and  Worthen,  May,  1865.    Proceed.  Acad.  Nat.  Sci., 
Philad.j  p.  50. 

It  is  with  considerable  doubt  that  we  venture  to  refer  this  species  to  Mr. 
Salter's  genus,  the  only  specimen  we  have  seen  being  imperfect,  and  not  in  a 
condition  to  show  the  more  important  characters.  In  form  and  general  appear- 
ance, however,  as  well  as  in  such  of  its  details  as  can  be  made  out,  it  seems  to 
agree  well  with  that  genus.  The  specimen  consists  of  the  abdomen  and 
caudal  appendages  (in  a  crushed  condition),  and  an  impression  in  the 
matrix  of  the  under  side  of  the  carapace,  the  outer  pair  of  antennas,  and  appa- 
rently of  the  eyes.  The  carapace,  as  seen  from  above,  presents  nearly  an 
oblong  form,  excepting  that  the  lateral  margins  are  moderately  convex  in  out- 
line; the  two  extremities  are  truncated,  and  the  breadth  nearly  or  quite  equal- 
ing three-fourths  the  length.  Its  lateral  margins,  in  front  of  the  middle,  are 
each  finely  serrated  by  six  small,  sharp,  projecting  points,  as  in  the  type  of  the 
genus,  excepting  that  they  are  sharper  and  directed  more  obliquely  forward. 
At  each  antero-lateral  angle  there  is  also  a  considerably  larger  projecting  point, 
forming  a  short  spine,  exactly  as  in  the  type  of  the  genus,  excepting  that  it  is 
extended  more  nearly  directly  forward.  The  outer  pair  of  antennsD  are  moder- 
ately stout,  each  peduncle  showing  three  joints,  diminishing  rather  gradually 
in  size,  the  first  longer  than  wide  and  the  other  two  apparently  of  nearly  equal 
length  and  breadth,  and  obliquely  articulated.  The  flagellum  is  narrower  at 
its  base  than  the  last  joint  of  the  peduncle,  and  composed  of  very  short  seg- 
ments, which  are  scarcely  more  than  one- third  as  long  as  wide.  The  entire 
length  of  the  antennae  can  not  be  determined,  as  neither  flagellum  is  entire  in 
the  specimen  examined ;  but  as  the  portion  remaining  tapers  very  gradually, 
they  were  probably  rather  long.  They  are  both,  in  the  specimen  examined, 
deflected  abruptly  outwards,  nearly  at  right  angles  to  the  longer  diameter  of  the 
carapace,  which  would  seem,  from  the  oblique  articulation  of  the  second  and 
third  joints  of  the  peduncles,  to  be  their  natural  position.  (Inner  antennao 
unknown.) 

Immediately  between  the  bases  of  the  two  outer  antennae,  the  specimen 
shows  what  appear  to  be  impressions  of  the  two  globose  eyes,  which  with  their 
peduncles  extend  forward  about  two- thirds  as  far  as  the  peduncles  of  the  an- 
tennae. These  may  possibly  be  the  peduncles  of  the  inner  antennae;  but  they 
look  very  much  like  globular  eyes,  on  more  slender  peduncles. 
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The  abdomen  is  more  than  half  the  length  and  about  two-thirds  the  breadth 
of  the  widest  part  of  the  carapace.  It  shows  fiye  short  segments  and  apparently 
part  of  another,  the  first  of  which  is  a  little  smaller  and  the  second  a  little 
larger  than  the  others.  None  of  them,  however,  are  more  than  one-fifth  as  long 
as  the  breadth  of  the  abdomen. 

The  candal  appendages  being  unfortunately  bent  down  and  crushed,  it  is  not 
possible  to  make  out  the  form  of  the  telson  or  the  details  of  the  other  parts, 
though  the  whole  together  seem  to  have  been  wider  than  the  abdomen,  and  as 
wide  as  the  carapace.  No  surface  sculpturing  can  be  clearly  made  oat,  though 
there  is  some  appearance  of  a  few  irregular  scattering  granules  near  the  mar- 
gins of  the  carapace.     (Other  parts  unknown.) 

It  will  be  observed,  from  the  foregoing  remarks,  that  our  specimen  shows 
no  traces  of  the  central  spine  or  beak,  extending  forward  from  the  anterior  ex- 
tremity of  the  carapace,  nor  of  the  longitudinal  carina  connected  with  it,  which 
constitutes  such  a  marked  feature  in  Anthapalanum.  It  is  possible,  however, 
that  this  character  may  have  been  obliterated  in  breaking  open  the  concretion 
since  our  specimen  only  shows  an  impression  of  the  under  side  of  the  carapace, 
while  the  appendage  alluded  to  projects  forward  from  the  upper  side,  and  may 
consequently  be  imbedded  in  the  other  half  of  the  concretion,  which  we  have 
been  unable  to  obtain.  Still,  as  it  is  possible  that  this  appendage  may  be  want- 
ing in  our  fossil,  we  should  not  be  surprised  if  it  would  prove  to  belong  to  an 
allied  but  distinct  genus. 

Specifically,  at  least,  it  differs  from  A.  Grossai-ii,  of  Salter,  in  the  propor- 
tionally much  shorter  joints  of  the  fiagella  of  its  outer  antenna?  and  the  oblique 
articulations  of  the  segments  of  their  peduncles ;  while  the  latter,  as  well  as  the 
surface  of  other  parts,  are  without  any  traces  of  the  fine  pitting  represented  by 
Mr.  Salter's  figures.  Our  specimen  also  shows  traces  of  what  appear  to  be 
squarely  truncated  basal  scales  to  the  outer  antennad,  about  as  long  as  their  first 
joints,  while  Mr.  Salter's  figure  (1)  represents  apparently  a  triangular  scale 
over  one  of  the  antennae. 

Length  from  the  end  of  the  caudal  extremity  to  the  anterior  margin  of  the 
carapace,  1  inch.  Length  of  carapace,  0.60  inch ;  breadth  of  do.,  0.43  inch. 
Length  of  abdomen,  about  0.30  inch;  breadth  of  do.,  0.27  inch.  Length  of 
caudal  appendages,  0.10  inch. 

Locdliiy  and  position:  Same  as  preceding. 
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MYRIAPODA 

?  Genus  ANTHRACERPES,  M.  and  W. 

(avf}pa^,  coal;  tpTttOj  to  creep; — iDallugion  to  its  Carboniferous  age,  and  proba- 
ble habits.) 

Anthracerpes  typus,  M.  and  W. 

PI.  29,  fig.  1,  I  a. 

Anthracerpes   typuty    Meek    and  Wortdbn,    May,   1865.      Proceed.    Acad.  Nat.  Sci., 
Philad.,  p.  51. 

This  genus  and  species  were  founded  upon  a  slender  worm-like  fossil,  the 
relations  of  which  have  not  been  very  clearly  determined.  The  specimen  con- 
sists of  a  well  defined  mould  or  impression  left  in  a  concretion,  and  measures 
1.50  inches  in  length,  and  about  0.09  inch  in  breadth  (height),  as  seen  lying 
upon  one  side.  It  is  regularly  arched  from  end  to  end,  so  as  to  form  about 
one-third  of  a  circle  of  0.65  inch  radius.  For  most  of  its  length,  it  is  of  very 
uniform  breadth  or  height,  but  it  tapers  very  gradually  towards  what  appears 
to  be  the  posterior  end,  where  the  last  segment  terminates  in  three  or  four 
short,  slender,  hair-like,  or  spine-like  appendages,  directed  backwards  on  a 
line  with  the  general  curve  of  the  body.  The  other  end  being  broken  away  in 
the  only  specimen  yet  known,  the  nature  of  the  head  and  its  appendages  can- 
not be  determined. 

The  entire  body  is  distinctly  articulated,  and  shows  clearly  nineteen  seg- 
ments, and  part  of  another.  The  segments  are  of  nearly  uniform  size,  or  only 
vary  from  0.08  to  0.10  inch  in  length ;  the  last  one,  however,  has  only  a 
breadth  or  height  of  about  0.03  inch,  and  the  next  about  twice  that.  Crossing 
the  segments  near  the  upper  side,  may  bo  seen  in  the  mould  an  undefined  fur- 
row (produced  by  a  ridge  in  the  fossil  itself),  which  bends  downwards  and  then 
up  again  as  it  passes  across  from  side  to  side  of  each  segment.  Anteriorly  it 
is  less  distinct  and  placed  very  near  the  dorsal  margin,  but  in  tracing  it  back- 
wards it  is  found  to  descend  and  become  more  defined,  until  it  reaches  the 
fourth  segment  from  the  extremity;  on  this  it  passes  obliquely  downward  to  its 
posterior  inferior  corner,  so  as  not  to  be  seen  on  any  of  the  succeeding  divis- 
ions behind.  Below  the  middk  of  each  segment,  there  is  in  the  mould  a  small 
prominence,  evidently  marking  the  position  of  a  corresponding  pit  in  the  fossil. 
These  agree  in  position  and  appearance  with  the  spiracles  or  breathing  aper- 
tures in  the  Mt/riapoda.     We  have  not  been  able  to  make  out  very  clearly,  any 
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indications  of  feet  or  other  appendages;  though  there  is  near  the  base  of  each 
segment  of  the  mould,  a  short  oblique  impression,  that  may  possibly  have  been 
left  by  very  small,  feehle  legs  folded  hackwards. 

As  this  fossil  shows  too  many  segments  for  a  larval  Insect,  and  has  not  the 
aspect  of  an  Annelid,  we  are  rather  inclined  to  view  it  as  a  Myriapod. 

Locality  and  position:  Same  as  preceding. 


INSEOTA. 

LEPIDOPTERA. 
Genus  PAL^OCAMPA,  M.  and  W. 

(7ra>la<oc,  ancient;  xa/iTn^^  a  caterpillar.) 

Paleocampa  anthrax,  M.  and  W. 

PI.  32,.fig.  3. 

Palmoeampa  anthrax^  Meek   and  Wobxhen,   May,   1865.     Proceed.  Acad.  Nat.  Sci., 
Philad.,  p.  52. 

The  fossil  for  which  the  above  generic  name  is  proposed,  is  about  0.90  inch 
in  length,  and  some  0.13  inch  in  breadth,  exclusive  of  the  projecting  tufts  of 
hairs.  It  is  an  arcuate,  worm-like  body,  that  has  been  divided  or  split  length- 
wise in  breaking  open  the  concretion  in  which  it  is  enveloped ;  so  that  it  is 
only  a  longitudinal  section  we  see  in  looking  at  either  half  of  the  concretion. 
At  both  extremities,  and  along  the  upper  or  convex  side  of  the  curve,  we 
observe  densely  packed  tufts  or  fascicles  of  hairs  individually  radiating,  as  if 
from  small,  wart-like  protuberances.  These  hairs  are  straight,  and  about  0.30 
inch  in  length.  At  one  extremity,  which  appears  to  be  the  anterior,  two  of 
the  bundles  of  hairs  are  more  radiating  than  the  others,  and  directed  forward. 
The  bundles  distributed  over  the  curved  or  dorsal  side  are  regularly  arranged, 
and  have  each  a  general  direction  at  right  angles  from  the  part  of  the  arched 
side  from  which  they  spring.  At  the  posterior  extremity  there  are  also  two 
tufts  directed  backwards,  the  individual  hairs  of  which  are  less  radiating  than 
those  at  the  other  extremity.  Between  some  of  the  bundles  ranged  along  the 
upper  side,  some  shorter  tufts  are  seen,  which  appear  as  if  they  originate  in 
another  series  of  protuberances  farther  over  on  fhe  other  side  embedded  in  the 
matrix.  If  we  suppose  each  of  these  principal  bundles  along  the  curved  side, 
and  the  two  bundles  at  either  end  to  each  belong  to  a  single  segment,  it  would 
make  about  ten  or  eleven  segments  to  the  entire  body. 
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Tbe  specimen  is  not  in  a  condition  to  show  the  head  or  feet ;  yet  we  are 
strongly  inclined  to  belieye  from  its  form,  and  peculiar,  regularly  arranged 
bundles  of  hairs,  that  it  is  a  Caterpillar.  If  we  are  right  in  this  suggestion, 
its  discoTery  b  certainly  an  interesting  one,  as  it  would  present  an  eyidence  of 
the  existence  of  Lepidopterous  Insects,  at  a  much  earlier  period  in  our  world's 
history  than  has  hitherto  been  suspected. 

As  this  fossil  will  doubtless  be  met  with  in  the  Coal  Measures  at  other  locali- 
ties, whether  or  not  its  relations  to  the  mature  Butterfly  or  Moth  can  ever 
be  positively  established,  it  seems  desirable  for  convenience  of  reference,  that 
it  should  receive  a  name ;  although  we  are  unable  to  point  out  any  well  defined 
characters  from  the  only  specimen  seen,  by  which  it  can  be  distinguished  from 
the  larva  of  several  existing  types.  That  there  is  any  probability,  however, 
of  its  belonging  to  any  existing  genus,  will,  we  think,  not  be  maintained  by  any 
person  familiar  with  the  range  of  generic  types  of  Insects  in  time . 

Locality  and  position :  Same  as  last. 


SUPPLEMENT  TO  DESCRIPTIONS  OF  INVERTEBRATES. 


DESCRIPTIONS  OF  POLYZOA  FROM  THE   PALAEOZOIC  ROCKS. 


Bt  H«  A.  PROUT,  M.  D.* 


COSCINIUM  WORTHENI,  Prout. 

PI.  22,  fig.  1. 
Coseinopora  Wortheniy  1860.     Proceed.  St.  Louis  Academy  of  Science,  vol.  1,  p.  571. 

PoLYZOUM  a  leaf-like  expansion,  with  a  zig-zag  midrib,  eleva- 
ted much  above  the  declining  sides  of  the  expansion;  having 
lateral  branches  given  out  at  its  salient  points,  which  are  like- 
wise raised  above  the  declining  surfaces  proceeding  from  it, 
and  which,  as  they  proceed  downward,  change  at  right  angles 
to  the  original  planes  of  expansion.  Dimples  long,  elliptical ; 
longitudinal  diameter  five  to  seven  and  a-half ;  transverse,  one 
to  one-half  m.  m.,  oppositely  pinnate  both  on  the  branches  and 
midrib,  about  four  m.  m.  apart.  Cells  large,  about  four  longi- 
tudinally or  transversely  in  the  space  of  two  m.  m.;  lips  round, 


*  These  descriptions  were  originally  published  by  Dr.  Prout  in  the  Transactions  of 
the  St.  Louis  Academy  of  Science.  Had  he  lived  to  revise  them  for  this  Report,  he 
would  doubtless  have  modified  them  in  some  respects,  but  as  we  have  not  at  hand  all 
the  specimens  before  him  at  the  time  he  drew  up  the  descriptions,  we  have  thought  it 
better  to  give  them  as  first  written  by  him.  M.  and  W. 
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thickened  on  the  lower  border,  but  not  distinctly  nasiform ; 
direction  of  the  cells,  slightly  upward  and  outward  to  the  plane 
of  the  surfaces  from  the  midrib,  being  only  slightly  modified 
by  the  elevation  of  the  lateral  branches.  Intercellular  spaces, 
or  net  work,  minutely  capillary,  as  this  tissue  is  developed  from 
the  approximating  and  receding  ridges  of  the  sole. 

This  species  is  dedicated  to  Mr.  A.  H.  Wortlien,  State  Geologist  of  Illinois, 
whose  indefatigable  labors  in  the  field,  and  whose  zeal  and  devotion  to  the  inte- 
rests of  science,  promise  a  rich  harvest  to  Western  Oeology,  and  through  whose 
kindness  and  liberality  we  have  been  permitted  to  describe  this  and  the  follow- 
ing species  of  Polyzoa. 

Geoloykal position  and  Jocaliti/:  Keokuk  group,  near  Warsaw,  Illinois. 

COSCINIUM  ELEGANS,   Prout. 
PI.  22,  fig.  2. 
CoBcinium  elegans^  Prout,  18C0.     Proceed.  St.  Louis  Acad,  of  Sci.,  vol.  i,  p.  572.  ■ 

PoLYZOUM  a  leaf-like  expansion  between  what  seems  to  be  a 
wide  bifurcation  of  the  midrib,  rythmical  dimples  from  each 
branch  pointing  at  first  obliquely  toward  each  other,  meeting 
irregularly  toward  the  middle,  and  anastomosing  towards  the 
superior  border,  which  is  reflected  upon  itself  by  compression. 
Dimples  small,  sharp  and  pointed,  sometimes  long ;  longitudi- 
nally, or  transversely,  there  are  from  five  to  six  in  a  space  of 
twenty  m  m.  Cells  large,  almost  visible  to  the  naked  eye, 
with  two  prominent  rounded  lips,  on  the  border  of  the  dimples 
they  seem  larger,  and  give  to  it  a  notched  appearance. 

Though  the  measurements  in  this  species  are  very  nearly  the  same  as  in  C. 
Kej^serlinffi,  from  the  Keokuk  group,  we  are  inclined  to  refer  it  to  a  distinct 
species,  from  the  narrower,  longer  and  more  pointed  dimples  which  are  lanceo- 
late, while  in  C.  Kcyscrlimji  they  are  hroader  and  more  oval ;  this,  together 
with  the  difference  in  the  surface  distribution  of  the  dimples,  will,  it  is  believed, 
warrant  the  distinction. 

Geological  position  and  htcaliti/:  Lower  beds  of  the  St.  Louis  group;  War- 
saw, Illinois. 
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COSCINIUM  PLUMOSUM,  Prout. 
PI.  22,  fig.  3,  3  a. 
Coscinium  plumotum^  Prout,  1860.     Proceed.  St.  Louis  Acad.  Sci.,  vol.  i,  p.  572. 

PoLYZOUM  an  irregular,  leaf-like  expansion,  midrib  sharp, 
crust-like,  raised  irregularly  above  the  surface,  more  or  less 
alternately  branching,  the  spaces  between  the  branches  being 
more  or  less  concave,  and  rising  upon  their  outer  borders  to  be 
united  with  other  concave  expansions  from  other  branches. 
Where  the  expansions  are  large,  the  long,  narrow,  rythmical 
dimples,  and  corresponding  ridges  between  them,  are  sometimes 
curved  like  long  plumes,  gracefully  waving  over  one  another, 
but  the  distribution  of  the  dimples  is  mostly  irregular,  from 
the  irregular  growth  of  the  polyzoum.  In  one  specimen,  be- 
longing to  my  own  cabinet,  the  opposite  face  of  the  polyzoum 
is  broken  up  into  cup-shaped  cavities  about  the  size  and  shape 
of  those  which  (characterize  the  Michelinia  favosa^  Koninck. 

These  cup-shaped  cells  are  bounded  by  interstitial  plates, 
with  thin,  salient  and  entire  lips,  denuded  of  chalices  near  the 
margin,  and  are  marked  by  rythmical  and  abortive  spaces, 
occasionally  towards  the  centre.  Sometimes  this  cupuliferous 
expansion  is  found  separate  from  the  wider  and  more  plumose 
form  of  the  polyzoum,  and  would,  by  those  who  are  not  careful 
in  distinguishing  forms,  be  most  probably  referred  to  Michelinia. 

Geological  position  and  locality/  :  Lower  beds  of  the  St.  Louis  group;  War- 
saw, Illinois,  and  13arrett*s  Station,  St.  Louis  county,  Missouri. 

COSCINIUM  MiCHELINLA.,  Prout. 

PI.  22,  fig.  4. 
Coscinium  Michelinia^  Prout,  1860.     Proceed.  St.  Louis  Acad.  Sci.,  vol.  i,  p.  573. 

Polyzoum  encrusting,  extending  over  a  considerable  surface, 
divided  into  larger  or  smaller,  more  or  less  hexagonal,  cup- 
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shaped  cavities,  with  salient  tuberculated  lips,  bottoms  of  the 
cups  having  sometimes  deep  lanceolate,  or  oval  depressions; 
interior  surfaces  marked  with  irregular  ridges  covered  by  cell 
pores  or  chalices,  leaving  occasional  abortive  spaces  between 
them.  This  is  separated  from  the  preceding  species  on  account 
of  its  more  robust  growth,  the  irregular  notched  or  tubercula- 
ted form  of  the  lid,  and  the  other  characters  assigned  to  it 
above.  The  thin  and  salient  lips  of  the  plumosum  would 
scarcely  assume  the  tuberculated  form  in  a  regular  develop- 
ment of  the  polyzoum. 

GeohMjical position  and  loralifj/ :  Lower  beds  of  the  St.  Louis  group;  War- 
saw, IlliDois. 

COSCINIUM  SAGANELLA,  Prout. 

PI.  22,  fig.  6. 
Coicinium  taganella,  Proct,  1860.     Proceed.  St.  Loais  Acad.  ScL,  vol.  1,  p.  572. 

Polyzoum  expanding  and  encrusting;  cell  divisions  very 
long,  more  or  less  irregularly  hexangular,  border  of  the  septa 
not  as  acute  as  in  G.  plmnosum.  I  have  provisionally  sepa- 
rated this  from  the  two  species  above,  until  we  are  able  to  pro- 
cure more  perfect  specimens.  Named  from  its  resemblance  to 
Saganellaj  Hall. 

GcoIfHpral  jyosition  and  locfditi/  :  Lower  beds  of  the  St.  Louis  group;  War- 
saw, Illinois. 

COSCINIUM  TUBERCULATUM,  Prout. 

PI.  22,  fig.  6. 
Coicinium  tuherculaium^  Prout,   18C0.     Proceed.   St.  Louis  Acad.  Sci.,  vol.  1,  p.  573. 

Polyzoum  an  expansion  somewhat  concave  and  broadly 
recurved  toward  one  margin ;  tuberculations  more  or  less 
irregularly  arranged  in  lines,  with  rythmical  dimples  marking 
their  summits ;  those  towards  the  upper  border  are  not  dim- 
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pled,  and  are  still  covered  with  chalices.  Dimples  oblong-oval ; 
in  a  space  of  twenty  m  in  there  are  three  to  four  in  perpen- 
dicular, and  four  in  oblique  lines.  The  mammillation  is  more 
crowded  towards  the  upper  border,  than  near'  the  central  and 
lower  part  of  the  expansion.  1  was  at  first  disposed  to 
regard  this  as  an  irregular  form  of  the  G.  Keyserlingij  but  the 
arrangement  of  the  dimples  on  the  summits  of  the  mammillas, 
and  the  existence  of  mammillary  swellings  instead  of  an  irregu- 
larly waved  surface,  will,  it  is  believed,  sufficiently  distinguish 
them  from  one  another. 

Geoloffkal position  and  locality :  Keokuk  group;  Warsaw,  Illinois. 

COSCINIUM  ASTERIA,  Prout. 

PI.  22,  fig.  7,  7a. 
Cotcinium  atteria^  Prout,  1860.     Proceed.  St.  Louis  Acad,  of  Science,  toI.  i,  p.  574. 

PoLYZOUM  a  thin,  irregular  encrusting  expansion,  covered 
with  small  chalices,  except  at  certain  points,  which  have  the 
appearance  of  oblong,  radiating  or  substellar  markings  formed 
of  more  prominent  lines  of  chalices,  with  narrow  abortive  spaces 
between  them.  These  substellar  dimples  are  more  or  less 
irregular  in  form,  the  rays  being  sometimes  unduly  prolonged, 
but  are  somewhat  regularly  arranged  in  relation  to  one  another, 
being  more  or  less  quincuncial  in  their  distribution.  The  dis- 
tance between  the  substellar  points  is  in  general  about  5  m.  m. 

Geological  position  and  locality:  Keokuk  group,  Warsaw,  Illinois. 

COSCINIUM  ESCHARENSE,  Prout. 

PL  22,  fig.  8,  8<7. 
Cotcinium  etcharentej  Prout,   1860.     Proceed.  St.  Louis  Acad.  Science,  toI.  i,  p.  574. 

PoLYZOUM  a  flat  expansion,  most  probably  encrusting,  covered 
with  small  chalices  except  at  rythmical  points,  where  the  very 
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shallow  dimples  seem  to  have  denuded  the  surface.  These 
scars  are  somewhat  irregular  in  form  and  distribution,  but  are 
mostly  oblong-oval  in  shape.  This  is  no  doubt  a  beautiful 
species,  but  the  specimen  from  which  the  description  is  drawn 
is  too  small  and  imperfect  to  give  a  full  view  of  all  its  characters. 

Geological 2)osition  and  localitj/:  Keokuk  group,  Warsaw,  Illinois. 


Genus  CYCLOPORA,  Prout. 

Cyclopora,  Prout,  1860.    Proceedings  of  St.  Louis  Academy  of  Science,  toI.  i,  p.  574. 

PoLYZOUM  discoidal,  frondescent,  or  irregularly  incrusting; 
plates  sometimes  superposed,  with  subprismatic  chalices  longer 
than  broad,  having  their  sides  formed  of  a  minutely  porous  inter- 
stitial net-work,  developed  from  a  sole  marked  by  transverse 
bands  or  wrinkles  more  or  less  concentric,  sometimes  intercur- 
rent or  contorted,  which  are  crossed  at  right  angles  by  delicate, 
slightly  interrupted  lines,  separating  the  bases  of  the  chalices 
and  radiating  to  an  actual  or  imaginary  centre  almost  as  regu- 
larly as  the  hymenium  of  a  mushroom  or  the  plates  of  a  Fmiguij 
without  l:)eing,  like  these,  entire  in  their  vertical  expansion ; 
chalice  apertures  on  one  or  both  faces  shallow  and  expanded, 
with  interstitial  spaces  porous  and  net-like. 

We  have  been  induced,  from  the  cousiderations  which  follow,  to  separate 
this  genus  from  the  Cerxopora  of  Goldfuss.  This  genus,  as  defined  by  its 
author,  was  rendered  too  comprehensive,  and  embraced  within  its  limits  too 
large  an  assemblage  of  heterogeneous  forms.  Many  of  these  have  been 
transferred  by  subsequent  writers  to  other  genera;  and  M.  deOrbigny  has 
more  recently  excluded  from  its  limits  all  expansive  or  incrusting  forms, 
restricting  it  to  such  as  are  ramose,  having  one  or  more  layers  of  cells 
superimposed  upon  one  another,  which  includes  in  part  the  Invcrnaria  of 
Hagenow.  We  do  not  feel  disposed  to  admit  this  mere  modification  in  the 
growth  of  the  polyzoum,  taken  separately  and  alone,  as  an  adequate  basis  for 
generic  distinction ;  for  it  is  well  known  that  the  superposition  of  layer  upon 
layer  may  be  the  result  of  age,  and  we  have  observed  several  times,  in  our  in- 

53  Oct.  B,  1SC6. 
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YCstigatioDS,  that  the  expanding  and  incrnsting  forms  may  gradnallj  afiamne 
the  ramose  or  convolute  modes  of  growth.  On  reflection,  it  will  be  readily 
perceived  how  these  accidental  modifications  of  form  may  be  developed,  for  the 
approximating  borders  of  an  expansion  may  fail  to  meet  each  other  in  exact 
apposition,  and  the  convolute  form  be  induced,  or  an  excess  of  development  at 
certain  points  on  the  surface  or  the  margin  of  the  polyioum  may  give  rise  to 
the  ramose  forms;  or  if  this  latter  should  be  arrested,  to  a  simple  tuberculation 
of  the  surface. 

It  will  be  readily  inferred,  from  these  observations,  how  much  difficolty  at- 
tends the  correct  classification  of  this  order  of  the  animal  kingdom,  in  which 
the  generic  and  specific  characters  are  so  extremely  limited.  If  we  leave  out 
of  consideration  external  forms,  which  are  so  invariable  and  definite  in  the 
higher  orders  of  animal  life,  and  search  into  the  minute  anatomical  elements 
of  their  organixation,  we  scarcely  feel  more  secure  in  our  distinctive  determi- 
nations ;  for  when  these  are  profoundly  investigated  and  viewed  in  all  their 
relations,  they  seem  but  modifications,  gradually  taking  their  origin  in  a  com- 
mon type,  as  with  the  Anthozoa,  modified  as  it  is  into  all  the  beautiful  and 
diversified  forms  which  it  presents.  We  are  enabled  to  gronnd  oar  groupings 
into  fiunilies  and  genera  only  on  developments,  when  not  accidental,  which  re- 
sult from  the  plastic  calcareous  or  corneous  secretions  and  the  form  and  general 
arrangement  of  the  cells  or  chalices;  while  for  specific  distinctions  we  are 
restricted  to  narrower  limits,  or  to  details  of  minor  importance,  such  as  the 
relative  sixe  and  form  of  the  cells,  their  number  and  distance  apart,  and  some- 
times to  phenomena  of  a  purely  negative  character. 

These  principles,  when  more  accurately  defined,  and  limited  to  their  pn^er 
sphere,  may  lead  to  a  more  correct  classification  or  a  more  natural  arrangement 
of  the  Polyzoa  than  those  which  have  been  previously  proposed.  It  must  be 
admitted  that  the  present  classification  is  almost  as  defective  in  Polyioology 
as  when  the  profound  and  gifted  mind  of  de  Orbigny  essayed  to  establish  order 
where  the  wildest  confusion  had  previously  prevailed.  In  all  deference  to  his 
genius  and  his  labors,  which  are  worthy  of  all  praise,  we  are  compeUed  to  be- 
lieve that  he  has  given  too  great  an  expansion  to  many  parts  of  his  system  by 
the  multiplication  of  genera  in  the  different  groups,  and  has  sometimes  associa- 
ted forms  which  have  no  generic  affinities,  from  losing  sight  of  the  terms  or  the 
characters  on  which  his  distinctions  were  founded.  Those  who  fully  compre- 
hend the  difficult}^  of  a  correct  classification  of  these  often  minutely  developed 
forms  of  living  beings,  will  regard  with  proper  indulgence  these  errors  in  an 
attempt  to  restore  order  where  nothing  but  the  most  indiscriminate  oom^exitj 
had  formerly  existed.  In  attempting  to  make  our  descriptions  conforsi  to  a 
strictly  natural  system,  we  are  not  certain  that  we  shall  meet  with  grealar  soe- 
oess.    All  that  we  can  promise  is  to  adhere  strictly  to  this  basis  of  dassificatioii. 
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haying  full  faith  that  principles  grounded  in  nature,  fully  comprehended  and 
properly  interpreted,  cannot  very  far  mislead  the  earnest  and  humble  inquirer 
after  truth.  We  hope,  by  our  labors,  to  remove  some  of  the  difficulties  which 
oppose  themselves  to  a  better  understanding  of  the  zoological  and  palasontologi- 
cal  value  of  this  beautiful  and  interesting,  but  hitherto  much  neglected  order 
of  fossil  forms. 

The  genus  established  above  is  one  which  embraces  several  discoidal  and 
incrusting  forms.  The  concentric,  more  or  less  banded  basis  or  sole  which 
from  its  thickening  into  folds  or  ridges,  gives  more  strength  and  firmness  to 
the  net-work  in  which  the  tiny  workers  above  were  implanted,  sufficiently  dis- 
tinguishes it  from  the  Scmlcoscinium^  with  its  more  or  less  lamellar  and  con- 
densed intercellular  spaces,  and  its  sole  condensed  in  parallel  ridges;  from 
Coscinium,  with  its  raised  chalice  lips,  and  its  sole  formed  of  approximating  and 
receding  ridges;  or  from  Chsetetrs^  with  its  more  condensed  intercellular  spaces 
and  its  longer  tubes,  which  take  their  origin  in  an  uncondensed  cellular  or 
cancellous  structure.  The  basis  of  its  separation  from  its  congeners  of  the 
same  group  is  founded  mainly  upon  the  form  and  character  of  its  sole.  This 
banded  arrangement  of  the  condensed  base  seems  to  be  represented  in  Cetnopora 
verrucosa^  Gold.,  tab.  x,  fig.  6c-,  which  most  probably  belongs  to  this  genus. 
Now,  it  may  be  said  that  where  the  general  characters  and  the  arrangement  of 
the  chalices  arc  nearly  the  same,  the  distinctions  in  the  form  of  the  sole  possess 
little  or  no  generic  value;  but  this  objection  can  have  but  little  force,  unless  it 
can  be  proved  that  these  differences  in  the  character  of  the  basal  plates,  and 
the  direction  and  distribution  of  the  chalices  which  impressed  these  forms  upon 
them,  were  accidental,  and  not  strictly  the  result  of  differences  in  the  laws 
which  regulate  the  definite  development  of  organic  forms. 


Cyclopora  fungia,  Prout. 

PI.  22,  fig.  9,  9  a,  0  A. 
Cyclopora  fungia^  Prout,  18G0.     Proceed.  St.  Louis  Acad.  Sci.,  vol.  1,  p.  577. 

PoLYZOUM  a  flattened  disc,  about  two  inches  in  diameter, 
with  a  central  depression  on  the  lower  surface,  and  a  some- 
what irregular  margin ;  stria3  or  sole-lines  radiating  from  the 
centre,  somewhat  whorled  at  first,  delicate,  interrupted  or 
jagged,  being  appcirently  formed  of  long,  slightly  waved,  sep- 
tate, flattened  tubes,  in  juxtaposition  on  a  common  plane  of 
expansion;  concentric  rings  more  or  less  rugosely  plicated,  and 
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marked  by  depressions,  which  seem  to  have  resulted  from 
abortive  cells  larger  than  those  which  formed  the  radiating 
strioB.  As  the  annulations  become  more  prominent  toward  the 
border,  the  striations  become  less  distinct  and  more  irregular. 
Chalices  only  seen  upon  the  upper  face  by  grinding  the 
lower  surface,  where  they  appear  to  be  round  or  subpri^matie, 
longer  than  broad,  vertical  in  direction,  alternately  juxtaposed 
in  radiating  lines,  with  no  sheaths  distinct  from  the  plexiform 
interchalicular  spaces,  which  are  formed  by  the  union  of  minute 
cells,  varying  in  size  and  development. 

A  careless  observer  might  refer  this  species  to  the  genus  Fungia^  as  in 
general  appearance  it  resembles  very  closely  some  of  the  discoidal  forms  of  this 
coral,  more  particularly  the  Fnngia  discoidea^  Gold.,  tab.  xiv,  fig.  9  a.  But  a 
minute  examination  of  its  structure  renders  it  manifest  that  it  is  a  true 
polyzoan,  allied  somewhat  to  Ceriopora  (Gold.)  The  chalices  and  the  inter- 
chalicular spaces  are  not  septate,  for  we  have  found  on  careful  examination 
that  the  septa  in  the  forms  submitted  to  examination  are  more  imaginary  than 
real,  being  caused  by  the  breaking  in  of  cells  forming  a  part  of  the  net-like 
interchalicular  spaces. 

Geological  position  and  locality  :  Keokuk  group,  St.  Francisville,  Mo. 

Cyclopora  discoidea,  Prout. 

PI.  22,  fig.  10. 
Cyclopora  discoidea^  Prout,  1860.     Proceed.  St.  Louis  Acad.  Sci.,  vol.  1,  p.  578.      • 

PoLYZOUM  a  flattened  subconcave  or  subconvex  expansion^ 
with  a  central  elevation ;  discoidal  portion  about  two  or  two 
and  a  half  inches  wide,  with  radiations  distinctly  marked, 
showing  the  bases  of  the  chalices  on  the  upper  surface  in  con- 
nected lines  and  alternate  series.  Margin  irregular,  running 
into  irregular  frondescent  expansions,  which  still  preserve  the 
concentric  form  of  the  banded  sole.  One  specimen  is  so  deeply 
concave  as  to  become  infundibuliform ;  chalices  only  on  one 
side,  larger  and  not  so  long  as  in  C.  fungia. 

Geological  position  and  localitt/ :  Keokuk  group,  Warsaw,  Illinois. 
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Cyclopora  poltmorpha,  Prout. 

PI.  21,  fig.  6,  6fl,  5  6. 
Cyclopora  polymorpha^  Pbout,  1860.     Proceed.  St.  Louis  Acadw  Sci.,  vol.  1,  p.  578. 

PoLYZOUM  a  large  incrusting  expansion,  with  the  ridges  vari- 
ously contorted  without  the  appearance  of  a  disc,  although  it 
seems  to  have  had  several  centres  of  development.  Chalices 
larger  than  in  the  two  former  species,  with  the  interchalicular 
spaces  more  rugose ;  chalices  on  both  faces,  with  evidences 
here  and  there  of  a  disposition  in  the  layers  to  superposition. 
The  specimen  from  which  this  description  is  drawn  is  about 
four  inches  broad  by  as  many  long,  and  the  whole  expansion 
of  the  polyzoum  seems  to  have  been  several  times  as  broad  as 
the  space  comprehended  by  these  measurements.  It  is,  we 
think,  evidently  specifically  different  from  the  two  preceding 
forms. 

Geological  position  and  localitj/ :  Chester  group,  Pope  county,  Illinois. 

Genus  POLYPORA,  McCoy,  1844. 

(Garb.  Foss.  Ireland,  p.  206.) 

PoLYPORA  Halliana,  Prout. 

PI.  21,  fig.  4,  4a,  4  6. 
Polypora  Halliana^  Prout,  1860.    Proceed.  St.  Louis  Acad.  Sci.,  vol.  i,  p.  580. 

PoLTzouM  a  broad  fan-shaped  expansion,  with  apparently 
entire  rigid  longitudinal  rays  radiating  from  a  central  point, 
with  fenestrules  obvious  to  the  naked  eye.  Longitudinal  rays 
regular,  on  a  plane  of  expansion  only  slightly  waved  without 
folds  or  plications,  round,  straight,  or  direct,  bifurcating  nearly 
oppositely  near  the  base,  about  two  lines  near  the  middle, 
about  four  and  not  so  frequently  towards  the  border.  Dissepi- 
ments mostly  alternate,  small,  depressed,  often  not  much  more 
than  connecting  points  between  the  longitudinal  rays ;  about 
one-fourth  as  long  as  the  fenestrules,  and  somewhat  expanded 
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at  their  junction  with  the  longitudinal  rays.  Owing  to  their 
depression  the  spaces  between  the  rays  appear  as  long  furrows, 
somewhat  notched.  Fenestrules  long,  oval  and  narrow,  being 
from  twice  to  three  times  as  long  as  broad.  Two  longitudi- 
nally in  a  space  of  two  lines,  three  transversely.  Chalices 
small,  pore-like,  juxtaposed  in  sinistral,  spiral  lines  upcm  the 
longitudinal  rays ;  about  four  lines  of  alternate  chalices,  and 
sometimes  five,  rarely  three  towards  the  base.  In  straight 
lines  there  are  about  four  to  each  fenestrule,  in  zigzag  eight  to 
nine. 

Comparisons, — Resembles  P.  Mexicana,  but  differs  by  the  waot  of  contrac- 
tion and  expansion  above  and  below  tbe  bifurcations,  in  the  fewer  number  of 
chalices  upon  the  borders  of  the  fenestrules,  and  in  the  general  form  of  the 
polyzoum. 

Geological  position  and  locality:  Base  of  the  St.  Louis  group;  Warsaw,  111. 

POLYPORA  GRACIUS,  Prout. 

PI.  21,  fig.  1,  la. 
Polypora  graeilit^  Prout,  1860.     Proceed.  St.  Louis  Acad.  Sci.,  toI.  i,  p.  680. 

Polyzoum  a  long,  narrow  net-work,  proceeding  from  a  pedi- 
cle with  longitudinal  rays  of  nearly  uniform  size,  appearing  to 
branch  much  more  frequently  towards  the  margins  than  near 
the  base.  Longitudinal  rays  round,  dilating  very  slightly  at 
the  bifurcations;  spaces  between  the  bifurcations  long,  lanceo- 
late, dichotomizations  from  two  to  five  lines  apart,  but  on  par- 
allel rays  nearly  opposite.  Dissepiments  very  small,  expanded 
at  their  junction  with  the  longitudinal  rays,  dividing  them  into 
a  somewhat  irregular  net-work.  Fenestrules  long,  oval,  but 
sometimes  quadrangular,  about  as  broad  as  the  large,  longitu- 
dinal rays.  Chalices  in  lines  alternately  distributed  with  cal- 
careous raised  lips  when  perfect,  common  to  the  chalice  open- 
ings, which  are  sometimes  depressed  at  certain  points,  or 
elevated  by  the  expansion  of  the  cells  forming  the  substance  of 
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the  longitudinal  rays ;  four  to  five  lines  of  chalices  on  each 
ray,  mostly  dextral ;  about  fifteen  to  twenty  to  each  oscule, 
with  no  interjacent  lines  of  very  minute  pores  between  them ; 
when  the  longitudinal  rays  are  worn  they  appear  minutely 
tubular  striate.  Reverse  long,  tuberculate,  anfractious,  with 
occasional  small  pores. 

Comparhons. — This  very  large  and  graceful  species  of  Polypora  is  allied 
somewhat,  in  character,  to  the  Rctepora  laxa^  Phillips  (Poit/pora,  McCoy; 
Gorgonia  ripisten'n,  Goldfuss,  vii,  fig.  2),  but  differs  from  it  in  being  much 
larger,  in  branching  more  regularly,  in  having  no  interjacent  lines  of  pores 
between  the  chalices,  and  in  the  long,  ovate  form  of  its  oscules. 

Geohyical  position  and  localiti/  :     Keokuk  group ;  Warsaw,  Illinois. 

PoLYPORA  Hamiltonensis,  Prout. 

PI.  21,  fig.  6,  6  a. 
Polypora  Ilamiltonemis,  Prout.     MS. 

PoLYZOUM  depressed  infundibuliform,  or  nearly  flattened ; 
rays  bifurcating  rather  regularly,  rounded  and  apparently 
smooth  below ;  dissepiments  short,  expanding  at  their  connec- 
tion with  the  rays,  which  they  nearly  or  quite  equal  in  size, 
scarcely  more  impressed  than  the  rays,  with  which  they  also 
agree  in  being  rounded  and  nearly  smooth  on  the  under,  or 
non-poriferous  side.  Fenestrules  oval,  or  oval-subcircular, 
alternately  arranged.  Cell  pores  small,  arranged  in  oblique 
rows  varying  from  three  to  four  in  each  oblique  range  across 
the  rays,  generally  about  four  to  each  longitudinal  row  opposite 
each  fenestrule.  Entire  size  unknown;  fenestrules  usually  six 
or  seven  in  0.20  inch,  measuring  longitudinally  parallel  to  the 
rays;  and  about  eight  in  the  same  space,  counting  them  in  the 
oblique,  transverse  rows. 

Geological  position  and  locality :  New  Buffalo,  Iowa,  where  it  is  common  on 
slabs,  with  one  or  more  species  of  FenetteUa^  Crinoid  columns,  etc.  Hamilton 
group,  of  the  Devonian  series.  Also,  less  abundantly,  in  same  position  at 
Rock  Island,  Illinois. 
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FOSSIL   PLANTS. 


AN  ENUMERATION  OF  THE  FOSSIL  PLANTS  FOUND  IN  THE 
COAL  MEASURES  OF  ILLINOIS,  WITH  DESCRIPTIONS  OF 
THE  NEW  SPECIES.  • 


FIRST  DIVISION.— FERN  LEAVES. 

Genus  Neuropteris,  Brgt.  Frond  pinnately  or  bitripinnately 
divided ;  pinnules  or  leaflets  cordate  at  the  base,  or  nearly  so, 
rarely  narrowed;  entire  or  cut-toothed,  lanceolate,  broadly 
oval,  round,  kidney-shaped,  etc.,  joined  to  the  rachis  by  the 
middle  or  the  base  of  the  medial  nerve,  which  is  sometimes 
elongated  into  a  short  pedicel.  Nerves  oblique  arched,  either 
branching  from  a  medial  nerve,  which  disappears  in  ascending, 
or  flabellate  and  dichotomous  from  the  base.  This  definition 
unites  both  genera,  Neuropteris  and  Nejphropteris,  Brgt. 

Neuropteria  Jiiraiitay  Lsqx.  Oeol.  Rep.  of  Penn.y  p.  857,  tab.  3, 
fig.  6,  and  tab.  4,  fig.  1  to  16.  This  is  a  very  polymorphous 
species.  PI.  35,  fig.  8, 9  and  10  of  this  report,  represent  large 
leaflets,  placed  around  the  stem  of  this  species  at  the  point  of 
attachment  of  a  primary  or  secondary  pinna.  Such  leaflets  were 
formerly  separated  and  placed  in  the  genus  Nephropteris  or 
CyclopteriSy  Brgt.  Fig.  6,  of  the  same  plate,  is  one  of  the 
smallest  leaflets  of  this  species.     Fig.  7  shows  a  peculiar  and 
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abnormal  division  of  a  terminal  leaflet  of  the  same.  Found  in 
the  whole  thickness  and  over  the  whole  extent  of  the  Coal 
Measures,  especially  in  connection  with  coal  No.  1  B.  Abounds 
at  Murphysboro,  Jackson  county,  Illinois. 

Neuropteris  ClarTcsoni^  Lsqx.     Qeol.  Rep.  of  Psnn.j  p.  857, 
tab.  6,  fig.  1-4.     A  small  specimen  from  Mazon  creek,  Grundy, 
county,  Illinois;  found  by  Mr.  J.  Even.*     Coal  No.  3. 

Neuropteris  flexuosa^  Brgt.  Hist,  des  Veg.  Foss.^  1,  p.  239, 
tab.  65,  fig.  2  and  3,  and  tab.  68,  fig.  2.  Abounds  at  Murphys- 
boro.    It  follows  the  same  distribution  as  the  former. 

Neuropteris  rotundifolia,  Brgt.  Hist.  des.  Veg.  Foas.y  1,  p. 
238,  tab.  70,  fig.  1.  Found  at  Grayville,  White  county,  HI. 
It  is  perhaps  a  variety  of  the  former.     Upper  Coal  Measures. 

Neuropteris  plicata^  Stemb.  Vers.^  2,  p.  74,  tab.  19,  fig.  1—3. 
Locality :  Mazon  creek,  Grundy  county,  Illinois.     Coal  No.  3. 

Neuropteris  Loschii,  Brgt.  Hist,  des  Veg.  Foss.y  1,  p.  242,  tab. 
73.     Locality:  Mazon  creek.     Same  position  as  last. 

Neuropteris  vermvcularisy  Lsqx.  Geol.  JRep.  of  Ky.y  vol.  4,  p. 
434,  (pi.  2,  fig.  7,  ined.)  Locality:  Mazon  creek.  Same  posi- 
tion. 

Neuropteris  tenuifolia^  Brgt.  Hist,  des  Veg.  Foss.j  1,  p.  241, 
tab.  72,  fig.  3.  There  is  in  the  State  Cabinet  at  Springfield,  a 
specimen  of  this  species,  marked  Grayville,  and  another  from 
Colchester.     Upper  Coal  Measures. 

Neuropteris  rarinervis^  Bunb.  PI.  33,  fig.  1  to  5,  and  PI.  34, 
fig.  1  and  1  a.  This  species  has  a  tripinnate  or  polypinnate 
frond;  secondary  pinnae  alternate,  long,  linear  or  linear-lance- 
olate; pinnules  alternate,  contiguous  or  distant,  oblong,  obtuse, 
cordate  and  somewhat  dilated  at  the  base,  with  the  exterior 

^  To  prevent  the  necessity  of  numerous  repetitions,  I  will  state  once  for  all,  that  all 
the  specimens  indicated  from  Mazon  creek,  Grundy  county,  were  communicated  by 
Mr.  Joseph  Even,  and  found  in  iron-stone  concretions. 
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lobe  a  little  extended,  a  little  undulate  on  the  margin;  termi- 
nal pinnule  deltoid,  nearly  trilobate ;  superior  pinnae  simple, 
linear-lanceolate,  pinnatifid  or  with  slightly  undulate  margins; 
medial  nerve  distinct,  strong  near  the  base ;  veins  distinct,  flat, 
thick,  bifurcate. 

Our  species  is  evidently  the  same  as  that  published  by  Mr. 
Bunbury  from  the  coal  fields  of  Nova  Scotia,  though  his  figure 
represents  the  nervation  somewhat  differently  from  what  it  is 
on  our  specimens.  The  number  of  veinlets  along  each  border 
of  the  leaflets  varies  according  to  their  size.  They  are  equi- 
distant, and  not  separated  in  fascicles,  as  shown  by  Mr.  Bun- 
bury's  figure.  In  the  fig.  1  of  our  plate  34,  the  veinlets  are  so 
close,  and  the  medial  nerve  so  strong,  that  the  species  looks 
more  like  a  Petopttris  than  a  Neuroptcrls.  The  veins  and  vein- 
lets  of  this  Neuropterift^  seen  through  a  glass,  appear  broad, 
flattened,  or  rather  divided  into  two  in  their  whole  length,  their 
borders  being  inflated  on  both  sides,  and  the  middle  depressed, 
as  seen  in  the  enlarged  part,  pi.  33,  fig.  4  a,  and  pi.  34,  fig.  1  a. 
This  peculiar  conformation  of  the  veins  shows  the  identity  of 
the  large  leaves  (pi.  33,  fig.  3,  4,  5)  with  this  species.*  It  is 
common  enough  in  our  Coal  Measures.  I  have  found  it  in 
Pennsylvania,  Kentucky  and  Illinois,  generally  in  connection 
w4th  coal  No.  3.  The  fine  specimens  figured  pi.  33,  fig.  1  and 
4,  come  from  Murphysboro,  and  were  presented  to  me  by  Mr. 
James  Sampson,  of  New  Harmony,  Indiana.  A  number  of 
specimens  in  the  State  Cabinet  at  Springfield  have  been  found 
at  the  same  place,  and  also  at  DuQuoin.    Lower  Coal  Measures. 

Neuropteris  VlUiersiiy  Brgt.  Hist,  des  Veg.  Foss.,  pi.  1,  p. 
233,  tab.  C4,  fig.  1.  A  very  rare  species,  found  only  in  small 
specimens.  Locality ;  Murphysboro,  Jackson  county.  Same 
position  as  last. 


*  I  have  lately  received  from  Newport,  R.  I.,  a  specimen  of  this  species,  with  a 
round  leaf  {Cycloptfiris)  attached  to  the  base  of  a  branch,  bearing  small  lanceolate, 
oblong  leaflets  (Neuropteris)^  a  conclusive  proof  of  the  identity  of  both  forms. 


430  PALEONTOLOGY  OF  ILLINOIS. 

Neuropteris  heteraphylla^  Brgt.  Hist  des  Veg.  Fosa.,  1,  p. 
243,  tab.  71  and  72,  fig.  2.  This  species  is  abundant  in  the 
Anthracite  basin  of  Pennsylvania,  in  the  shales  of  coal  No.  3 
and  4,  but  apparently  rare  westward.  The  State  Cabinet  has 
a  single  small  specimen  on  sandstone,  from  Drury's  Landing, 
Rock  Island  county,  Illinois.    Lower  Coal  Measures. 

Neuropteris  Desoriy  Lsqx.  Oeol.  Report  Bsnn.y  p.  859,  tab. 
5,  fig.  11  and  12,  and  tab.  20,  fig.  5  to  8.  Locality:  Mazon 
creek.  A  very  small  specimen,  referable  with  doubt  to  this 
species.    Coal  No.  3. 

Neuropteris  Jimbriatay  Lsqx.  Qeol.  Report  Ps7in.y  p.  855,  pi. 
4,  fig.  17  and  18.  The  specimen  of  thia  species  (No.  351  of 
the  State  Cabinet)  'was  found  by  myself  at  Murphysboro,  Illi- 
nois. It  is  more  like  a  true  Neuropteris  than  any  other  speci- 
men of  this  fine  species.  The  fringe  of  the  leaflets  is  shorter 
and  comes  nearer  that  of  Neuropteris  dentata,  Lsqx.,  with 
which  it  may  be  identical.     Lower  Coal  Measures. 

Neuropteris  Evenii,  Sp.  nov.  PI.  36,  fig.  4.  Frond  pinnately 
divided  into  alternate,  distant,  ovate,  cordate,  obtuse  leaflets, 
attached  to  the  main  flexuous  rachis  by  a  short  pedicel.  Veins 
thin,  distant,  forking  twice,  either  flabellate  from  the  base  or 
emerging  from  a  short,  thin,  scarcely  noticeable  medial  nerve. 
By  the  general  outline  of  the  leaflets,  this  beautiful  species  has 
some  likeness  with  Neuropteris  cremdata^  Brgt.,  but  the  mar- 
gins of  our  species  are  evidently  entire,  and  the  veins  much 
thinner,  though  the  derm  appears  pretty  thick.  The  round, 
smooth,  flexuous  rachis  looks  as  if  this  species  had  been  a  climb- 
ing one.  Found  at  Mazon  creek  by  Mr.  Joseph  Even,  who 
has  greatly  enriched  the  fossil  flora  of  Illinois  by  his  researches, 
and  to  whom  the  species  is  dedicated. 

Neuropteris  poehyderma^  Sp.  nov.  PL  36,  fig,  5.  Frond 
pinnately  divided;  divisions  distant,  opposite,  sessile,  ovate, 
somewhat  pointed,  cordate  at  the  base,  thick,  convex,  with  a 
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narrow,  flattened  or  recurved  margin;  nervation  obsolete; 
veins  distant  and  apparently  forking  once  only.  The  scarcely 
visible  veins  are  more  distant  than  in  the  former  species.  The 
surface  of  the  leaves  is  traversed  crosswise  by  irregular  wrin- 
kles or  fissures  through  the  thick  epidermis.  The  convex, 
narrowly-margined  or  flattened  leaflets  look  as  if  their  under 
surface  was  thickly  covered  with  spores,  though  no  trace  of 
them  can  be  seen  marked  by  compression  upon  the  upper  sur- 
face.    Locality:  Mazon  creek.    Coal  No.  3. 

Neuropteris  in^ata,  Sp.  nov.  PL  37,  fig.  2.  Apparently 
bipinnately  divided.  Leaflets  large,  nearly  round  or  broad 
oval,  rounded  at  the  base,  lanceolate  above,  attached  to  the 
rachis  by  a  broad  base,  inflated  or  convex  on  the  upper  surface. 
Nerves  flabellate,  dichotomous  or  forking  in  ascending,  arched, 
distinct,  thin,  resembling  those  of  Nenroptens  hirsuta^  but 
better  marked  and  inflated  near  the  base.  The  specimen  fig- 
ured is  also  from  Mazon  creek.  It  shows  two  opposite  leaflets 
attached  to  a  narrow,  irregularly  striated  rachis,  which  is  appa- 
rently connected  with  a  broader  main  stem,  about  half  an  inch 
thick.  Another  specimen  from  the  same  locality  represents 
the  upper  part  of  a  pinna,  with  a  number  of  leaflets,  each 
attached  to  the  rachis  by  a  broad  base  and  diversely  folded  and 
superposed.  On  one  side  of  the  branches  the  leaves  are  round, 
like  those  of  our  figure,  while  on  the  other  they  are  longer, 
oval-lanceolate,  somewhat  pointed,  resembling  the  large  form 
of  Neuropteris  hirsttta,  but  shorter  and  with  a  convex  surface. 
From  these  specimens,  and  also  from  two  fine  ones  preserved  in 
the  Cabinet  of  Princeton  College,  New  Jersey,  the  upper  sur- 
face of  this  species  appears  always  convex  or  inflated. 

Neuropteris  verheiue/olia,  Sp.  nov.  PI.  37,  fig.  1.  This  re- 
markable species  is  known  only  by  a  single  specimen  from 
Mazon  creek.  It  is  a  single  leaflet,  oval-lanceolate  in  outline, 
obtuse  at  the  top,  taper-pointed  towards  the  apparently  petioled 
base.     The  margin  is  regularly  and  deeply  serrate.     The  veins 
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pinnately  branching  from  a  thin  medial  nerve,  are  thin,  dis- 
tant, oblique,  arched,  forking  once  only  above  the  middle,  each 
branch  ascending  to  the  point  of  one  of  the  teeth  of  the  leaf. 
This  species  has  no  relation  with  any  other  species  of  our  Coal 
Measures,  except  perhaps  with  Neuropteris  fissa,  Lsqx.  ( Geol. 
Report  of  Penn.,  p.  857),  which  it  resembles  only  by  the  dis- 
tant veinlets,  and  the  large  size  of  the  leaves. 

Genus  Odontopteris,  Brgt.  Frond  bi  or  tripinnately  branch- 
ing ;  pinnules  variable,  attached  to  the  rachis  by  the  entire, 
sometimes  decurrent  or  enlarged  base ;  medial  nerve  slightly 
or  not  at  all  marked ;  nervules  simple  or  furcate,  some  of  them 
emerging  from  the  rachis  and  parallel  to  each  other,  some  flabel- 
late  from  the  base  and  dichotomous. 

Odontopteris  Wbrtheniy  Sp.  nov.  PI.  36,  fig.  1  and  1  b.  Frond 
bipinnatifid.  Primary  divisions  alternate  or  opposite,  ovate, 
lanceolate,  unequally  lobed,  either  entire  in  the  lower  part  or 
scarcely  divided,  with  a  kidney-shaped  leaflet  under  the  point 
of  attachment  to  the  main  rachis,  or  pinnately  alternately  divi- 
ded in  obovate,  obtuse,  decurrent  divisions,  which  are  gener- 
ally curved  backwards  and  separated  below  the  middle  by 
an  acute  siaius;  terminal  leaflet  either  cut  in  two  obovate,  obtuse 
divisions,  or  entire  larger,  deltoid,  obtuse,  with  short  alternate 
lobes  near  the  base ;  veins  very  thin  and  close,  once  or  twice 
forked,  slightly  arched,  emerging  from  a  large,  flat  medial  nerve ; 
surface  apparently  covered  with  short,  straight  hairs.  Though 
this  beautiful  species  has  some  of  its  large  leaflets  nearly  entire, 
with  arched  and  dichotomous  veins,  like  those  of  a  Neuropteris, 
it  is  evidently,  by  its  parallel  basilar  nervation,  a  true  OdoTi- 
topteris.  In  the  upper  part  of  the  frond  the  pinngB  are  deeply, 
pinnately  divided,  while  the  inferior  ones  are  more  and  more 
entire,  with  always  a  kidney-shaped  small  leaflet  attached  to 
the  under  side  of  this  base.  By  these  leaflets,  and  also  by  its 
apparently  hairy  surface,  this  species  has  some  likeness  with 
Neuropteris  hirsuta;  but  it  can  not  be  considered  as  a  variety  of 
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this  polymorphous  fossil  fern,  especially  on  account  of  the  nerv- 
ation. This  nervation  is  apparently  like  that  of  DyctiopteAs 
neuropteroides,  Gutb.,  in  Oeinitz  VersL^  p.  23,  tab.  28,  fig.  6 ; 
and  if  the  short  cross  lines  marked  on  the  surface  of  the  leaves, 
and  resembling  short  hairs,  are  divisions  of  the  veinlets,  our 
species  would  be  a  new  Dt/ctioj^teris.  But  on  account  of  the 
fineness  of  the  veins,  it  is  impossible  to  decide  if  these  lines — 
generally  placed  in  the  same  direction,  but  sometimes  irregular 
and  even  stronger  than  the  veinlets,  as  marked  in  our  fig.  1  h — 
are  true  hairs  or  subdivisions  of  the  veins,  and  thus  constitute 
a  peculiar  reticulation.    Locality :  Mazon  creek,  Grundy  county. 

Odontopteris  Tieierophxjlla^  Sp.  nov.  PI.  38,  fig.  2-5.  Frond 
bipinnately  and  tripinnately  irregularly  divided;  pinnse  lanceo- 
late in  outline  or  cordate  ovate ;  pinnules  either  entire,  oblong 
or  obovate,  obtuse,  decurrent  on  the  racliis,  becoming  broader, 
shorter,  cuneiform,  even,  kidney-shaped  at  the  base  of  the 
pinnae,  or  elongated,  diversely  lobed  with  unequal,  long-linear 
or  short,  lanceolate,  pointed  divisions ;  terminal  leaflet  large, 
ovate-deltoid,  obtuse,  with  an  obtuse  alternate  short  lobe  on  each 
side;  veins  sharply  marked,  inflated  near  the  base,  generally 
twice,  rarely  thrice  forking.  In  the  decurrent  leaflets  the  veins 
are  also  somewhat  decurrent  on  the  rachis,  as  in  fig.  2a;  in  the 
oval,  broad  leaflets  the  veins  are  obliquely  attached  to  it — fig. 
4  a  (somewhat  enlarged,  like  the  former) .  This  very  variable 
species  is  known  only  from  small  specimens,  found  only  at 
Murphysboro.  The  one  of  fig.  5  was  presented  to  me  by  Mr. 
James  Sampson,  of  New  Harmony,  Indiana.  The  others  were 
found  by  Prof.  A.  H.  Worthen  and  myself,  and  belong  to  the 
State  Cabinet  of  Illinois. 

Odontopievis  sid)Cuneato^  Bunb.  Qmit,  GcoJ,  Jonrn.^  vol.  3,  p. 
23.  It  is  somewhat  doubtful  if  the  branch  of  Odontopferl^, 
figured  in  our  pi.  36,  fig.  3,  is  the  same  species  as  that  of  M. 
Bunbury.     The  general  form  of  the  leaflets,  especially  the 
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basilar  prolongation  into  an  ear-like  appendage,  and  also  tbe 
thinness  and  ramification  of  the  slightly  arched  and  dicboto- 
mous  veins,  are  the  same.  But  in  Mr.  Bunbury's  species  the 
leaflets  have  all  the  same  obovate,  obtuse  or  oblanceolate  form 
and  are  opposite,  while  in  ours  these  leaflets  vary  from  short, 
kidney-shaped,  very  obtuse,  to  oblong,  lanceolate,  acute  in  out- 
line, and  are  alternate.  The  figure  of  the  Nova  Scotia  species 
also  shows,  perhaps  by  mistake,  the  veins  running  into  or  de- 
current  upon  the  main  rachis,  while  in  ours  they  evidently 
come  out  from  the  base  of  the  leaflets.  Nevertheless  these  dif- 
ferences are  not  marked  enough  to  authorize  a  specific  separa- 
tion, and  we  may  consider  this  branch  of  ours  as  the  inferior 
part,  while  Mr.  Bunbury's  specimen  represents  an  upper  part 
of  a  frond.  By  the  general  outline  and  the  apparent  variations 
of  the  leaflets,  this  species  is  related  to  the  former;  but  it 
greatly  differs  by  the  thinner,  closer  and  arched  veins.  Lo- 
cality: Mazon  creek,  Grundy  county,  Illinois.     Coal  No.  3. 

Odontopteria  cequalis^  Sp.  nov.  PI.  36,  fig.  2.  Nothing  is 
preserved  of  this  peculiar  species  but  the  broken  part  figured 
here.  From  this  it  is  not  possible  to  know  anything  about  the 
primary  division  of  this  fossil  fern.  By  its  peculiar  nervation, 
and  the  regularity  of  the  obtuse  pinnaa,  this  species  is  different 
from  any  other  of  this  genus.  The  pinna  was  apparently 
long  and  linear ;  its  leaflets,  separated  to  below  the  middle  by 
an  acute  sinus,  either  slightly  decurrent  or  perpendicular  on 
the  narrow,  convex,  smooth  rachis,  are  short,  about  of  equal 
size,  rounded  at  the  top;  the  veins,  though  thin,  are  distinct, 
distant,  all  parallel  at  and  near  the  base,  oblique  or  perpendicu- 
lar, following  the  direction  of  the  leaflets,  and  simple  or  fork- 
ing once  only  from  above  the  middle.  The  thinness  of  the 
veins  and  the  general  form  of  the  smooth,  convex  leaflets,  sepa- 
rate this  species  from  Odontopteria  Schlothemi^  Brgt.  Locality 
and  position :  same  as  last. 
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Genus  Sphenopteris,  Brgt.  Frond  bi  or  tripolypinnatefid, 
pinnules  generally  wedge-form  or  narrowed  at  the  base,  lobed, 
with  the  inferior  division  larger;  nervation  pinnate,  primary 
veins  ascending  to  the  margin,  flexuous,  secondary  veins  dicho- 
tomous,  forking  once,  twice  or  thrice  in  each  lobe. 

Sjilienopteris  paiqyerculay  Sp.  nov.  PL  41,  fig.  4  and  4  a. 
Frond  bipinnatifid ;  pinnae  linear-lanceolate,  apparently  long, 
with  a  strong  rachis;  pinnules  nearly  equal,  distant,  oblong 
obtuse,  somewhat  decurrent  by  a  narrowed  base,  and  oblique 
on  the  rachis;  margins  equally  sinuate,  or  nearly  pinnately 
round  lobed;  medial  nerve  flat,  broad,  pinnately  branching  in 
each  lobe  ;  veins  forking  two  or  three  times.  Distantly  rela- 
ted to  Pecopteids  fSchoenheinianciy  Brgt.,  of  the  Keuper  of  Europe. 
The  figured  specimen  is  from  St.  John,  Perry  county.  I  have 
got  a  few  others  from  Pennsylvania,  but  all  broken  and  too 
small.     Coal  No.  3. 

Sphenopteris  irregulans^  Sternb.  Vers,^  2,  p.  63,  tab.  17,  fig. 
4.  A  few  specimens  of  this  fine  species  are  preserved  in  the 
State  Cabinet.  Locality :  Colchester,  McDonough  county.  Coal 
No.  3. 

Sphenopteris  obtusilolxXy  Brgt.  Ili^t,  des  Veg,  Foss,^  1,  p.  204, 
tab.  53,  fig.  2.  The  only  specimen  of  this  species  in  the  State 
Cabinet  is  poor.  It  comes  from  Murphysboro,  Jackson  county. 
Lower  Coal  Measures. 

Sphenopteris  latifolia^  Brgt.  Hist,  des  Veg,  Foss,,  1,  p.  205, 
tab.  57,  fig.  1  to  6.  One  specimen  from  Mazon  creek  shows 
well  the  general  outline  of  this  species,  but  the  leaflets  appear 
somewhat  denticulate  by  the  strong  veins  projecting  beyond 
the  margins  and  forming  points. 

Sphenopteris  rigida,  Brgt.  Hist,  des  Veg.  Foss,,  1,  p.  201, 
tab.  53,  fig.  4.  The  species  figured  in  our  plate  39,  fig.  5,  5rt, 
and  6,  G  a,  is,  by  its  ramification,  the  form  of  the  leaflets,  and 
the  obscure  nervation,  apparently  the  same  as  Brongniart's. 
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But  there  is  a  difference  worth  mentioning.  M.  Brohgniart 
says  that  the  leaves  are  coriaceous  and  very  smooth;  while  in 
our  specimens  the  surface  is  evidently  rugose^  as  if  it  had  been 
originally  squamose  or  hairy.  On  a  specimen  in  the  Cabinet 
of  Amherst  College,  the^  surface  of  the  leaflets  appear  perfectly 
smooth  and  the  veins  deeply  marked,  thus  agreeing  exactly 
with  Brongniart's  description.  The  difference  is  probably 
caaual,  and  caused  by  a  more  or  less  prolonged  masceration  of 
the  plants,  before  the  solidification  of  the  shales.  The  lUinois 
specimens  are  from  Colchester  (coal  No.  3),  and  the  fern  has 
preserved  its  epidermis  transformed  into  a  thin  coat  of  coal. 
The  specimen  at  Amherst  has  a  naked  surface. 

Sphenopteris  ahbreviata,  Lsqx.  Oeol.  Bept.  Psnna.,  p.  861, 
tab.  9,  fig.  1  and  1  b.     Mazon  creek ;  a  small  specimen. 

Genus  Hymenophyllites,  Gopp.  Frond  membranaceous, 
many  times  regularly  pinnately  divided  or  irregularly  cut,  lobed 
with  pinnatifid  or  dichotomous  divisions  decurring  on  a  broad 
common  rachis,  which  is  sometimes  indistinct ;  veins  pinnate, 
percurrent,  solitary  in  each  division. 

Hyrrverwphyllitea  pinmitifidvSy  Sp.  nov.  PI.  34,  fig.  2  and  2  a. 
Frond  tripinnate ;  primary  pinnae  large,  with  divisions  alter- 
nate and  open,  perpendicular  on  the  smooth  round  rachis; 
secondary  pinnae  lanceolate,  with  alternate  ovate-lanceolate 
short  pinnules,  which  are  also  pinnately  parted  in  ridge-shaped 
divisions.  These  are  generally  cut  in  two  or  three  lanceolate, 
obtuse  lobes,  the  terminal  one  simple  and  small.  The  species 
is  related  to  Hymenophyllites  Hildreth%  Lsqx.,  Oeol.  Rept.  Bmn.y 
p.  863,  tab.  9,  fig.  5  and  5  a,  differing  from  it  by  the  ramifica- 
tion, the  shorter  and  more  obtuse  lobes,  etc.,  and  also  (but  dis- 
tantly) to  Sphenopteris  lanceolatay  Gutt.  Abundant  at  St.  John 
and  Colchester,  i^  the  roof  shales  of  coal  No.  3. 

Hymenophyllites  spinosus  {Sphenopteris)  ^' Go^^t.  Oattg.  Foes., 
pi.  3-4,  p.  70,  tab.  12.     This  very  fine  and  rare  species  is 
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figured  pi.  34,  fig.  3  and  3  a.  It  does  not  difier  from  the 
European  species.  Only  in  ours  the  nervation,  till  now  unde- 
scribed,  is,  though  obsolete,  distinct  enough  for  examination. 
The  main  or  medial  nerve  is  formed  from  a  facicle  of  very  thin, 
filiform,  parallel  veinlets  forking  with  its  division,  percurrent 
or  running  to  the  margin,  where  they  still  appear  double. 
This  nervation  renders  the  base  of  the  leaflets  and  the  common, 
somewhat  winged  rachis,  inflated  or  thickened  in  the  middle. 
It  is  thus  a  true  HymenophyUites^  more  properly  belonging  to 
the  second  division  {Pachyphyllum) .  This  species  was  found 
at  Colchester.     Coal  No.  3. 

HymenophyUites  alatus^  Brgt.     PI.  39,  fig.  1. 

Sphenopteris  alata,  Brgt.  Hist,  des  Veg.  Foss,,  1,  p.  180,  tab. 
48,  fig.  1.  Our  species  is  apparently  identical  with  that  of 
Europe,  but  like  most  of  our  other  species  of  fossil  plants,  it 
has  some  peculiar  characters,  which  do  not  perfectly  accord 
with  the  tj'pical  form.  The  lobes  or  divisions  of  the  pinnae 
are  not  perpendicular  on  the  rachis,  as  in  M.  Brongniart's  figure, 
but  oblique  and  much  more  approached  to  each  other;  and  the 
veins,  pretty  thick  at  and  near  the  base,  become  thinner  in 
ascending  and  dividing,  and  are  lost  or  obsolete  near  the  mar- 
gins. A  fruiting  specimen,  figured  by  Geinitz,  VersLy  tab.  24, 
fig.  15,  resembles  our  American  form  more  than  Brongniart's. 
Locality :  Roof  shales  at  Colchester.  A  good  specimen  of  this 
species  has  recently  been  found  at  Morris,  Grundy  county — 
showing  that  our  species  is  identical  with  the  European. 

HymenophyUites  hirsutus?  Lsqx. 

Rvchyphylhun  Jiirsutum?  Lsqx.  Oeol,  Rept.  of  Penna,^  p.  863, 
tab.  8,^fig.  3.  The  specimens  are  too  small  for  a  satisfactory 
examination.  The  surface  of  the  stem  is  hairy,  but  the  lobes 
or  divisions  are  more  obtuse  than  in  the  Pennsylvania  speci- 
men.    Mazon  creek,  Grundy  county.     Coal  No.  3. 
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HymenophyUUes  Clarhii,  Sp.  nov.  PL  39,  fig.  7.  Frond  ap- 
parently large,  irregularly  divided ;  primary  divisions  oblique, 
decurrent,  obovate,  irregularly  subpinnately  cut  in  obtuse,  ob- 
lanceolate,  short,  subreflexed  lobes;  veins  fasciculate  at  the 
base  and  along  the  common  inflated  rachis,  simple  in  ascending 
into  the  secondary  or  tertiary  divisions,  or  irregularly  dichoto- 
mous,  thin,  ascending  to  the  sinuses  of  each  lobe.  It  is  dis- 
tantly related  to  HymenophylUtes  GutbierianvSy  Ung.  We 
know  it  only  from  small  specimens.  The  first  one  sent  to  me 
was  found  by  Mr.  James  H.  Clark,  of  Newport,  R.  I.  The 
one  figured  here  is  from  Mazon  creek,  Grundy  county,  Illinois. 

Genus  Alethopteris,  Stemb.  and  Gopp.  Frond  bitripinnate 
or  tripinnatifid ;  secondary  ner\"es  perpendicular  or  nearly  ob- 
lique to  the  medial  nerve,  simple,  once  or  twice  forking ;  mar- 
gins of  the  pinnules  often  revolute. 

Alethopteris  aquilina,  Brgt.  Hist,  des  Veg.  Foss.,  1,  p.  248, 
tab.  90.  Our  American  form  does  not  agree  perfectly  with  the 
descriptions  and  figures  of  the  European  species.  The  leaflets 
are  narrower,  the  margins  more  reflexed,  the  nervation  less 
distinct,  sometimes  obsolete.  Locality :  St.  John,  Perry  county, 
Illinois. 

Alethopteris  Massillonisy  Sp.  nov.  PL  40,  fig.  1-4.  Frond 
tripinnately  divided;  primary  rachis  about  one  inch  thick, 
irregularly  grooved  and  striated,  smooth,  with  horizontal,  alter- 
nate branches ;  pinna  diversely  divided.  In  the  superior  one  ? 
the  naked  rachis  bears  alternate  long,  linear,  pointed  pinnae, 
deeply  pinnately  lobed,  with  alternate,  oval-lanceolate  or  oblong 
obtuse  pinnules,  irregularly  undulate  on  the  margins,  and  sep- 
arated to  near  the  base,  by  a  broad,  flat  or  acute  sinus.  In  the 
inferior?  primary  pinna),  the  narrow  ra<;his  is  winged,  or  the 
shorter  secondary  pinnae  are  pinnately  divided  into  regular, 
proportionally  broader  pinnules,  becoming  shorter  in  ascend- 
ing, and  forming  only  regular,  broad,  alternate  undulations 
near  the  top  of  the  pinnae — ^fig.  3.  The  terminal  pinnule  is 
lanceolate,  acute,  undulate,  lobed  at  the  base.     Medial  nerve 
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broad,  ascending  to  at  least  three-fourths  of  the  leaflets;  ner- 
vules  oblique,  deeply  marked,  all  forking  twice. 

This  species  appears  distinct  from  all  the  others  of  this 
genus.  It  has  some  relation  to  the  former  and  also  to  Alethop- 
teris  Dournardii,  Brgt.,  especially  by  its  pointed  terminal  leaf- 
let, but  it  is  different  from  both  by  the  nervation,  the  size  and 
the  form  of  this  terminal  leaflet.  As  in  Pteria  aquilina  of  our 
time,  part  of  the  pinna?,  probably  the  lower  ones,  have  a 
winged  rachis,  and  the  tertiary  divisions  become  insensibly 
shorter  in  ascending  to  the  point  of  the  pinna,  which  is  thus 
only  pinnately  divided  near  the  top, 

The  species  is  abundantly  found  at  Massillon,  Ohio,  in  the 
shales  of  No.  1  B  coal.  I  have  never  seen  it  elsewhere,  except 
once  among  the  specimens  sent  by  Mr.  Even  from  Mazon  creek. 
Though  this  last  specimen  has  its  nervation  somewhat  obsolete, 
it  evidently  belongs  to  this  species.  It  is  copied  fig.  4.  A  large 
specimen,  showing  the  common  broad  rachis  and  horizontal 
branches,  as  described  above,  is  not  figured  here. 

Alethopteris  Oiceniiy  Lsqx.  Geol.  Rep,  of  Arkaiwaa^  vol.  2,  p. 
309,  pi.  2,  fig.  1  and  1  a.  A  small  indistinct  fragment  from 
Mazon  creek,  is  referred  with  doubt  to  this  species. 

Alethoi>teris  Serlii,  Brgt.  Hist,  des  Veg.  Foss,,  1,  p.  292,  tab. 
85.     Abounds  at  Murphysboro,  Jackson  county,  Illinois. 

Alethopteris  crenulata^  Gopp. 

Pecopieris  crenulata^  Brgt.  Hist,  des  Veg.  Foss.^\y  p.  300,  tab. 
87,  fig.  1.  This  species  is  extremely  rare.  M.  Brongniart  saw 
and  figured  only  a  small  branch  of  it,  resembling  that  of  our 
fig.  4.  Though  still  incomplete,  the  specimens  figured  on  our 
plate  39,  fig.  2,  3  and  4,  evidently  show  that  this  species  is  a 
true  Alethopteris^  of  large  size,  at  least  bipinnately,  but  more 
probably  tripinnately  divided,  with  a  punctulate  and  irregu- 
larly striated  rachis.  In  all  our  specimens  the  pinnules  are 
ovate,  obtuse,  regularly  divided  to  near  the  rachis,  separated 
by  a  flat  sinus,  and  thus  leaving  a  narrow  margin  along  the 
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tertiary  rachis.  In  the  specimens  fig  2  and  4,  the  derm  of  the 
leaflets  is  gone,  and  the  nervation  is  perfectly  distinct.  All 
the  veins  are  ohlique  on  the  narrow  midrib,  arched  and  forked 
once.  In  the  large  specimen,  fig.  3,  the  derm  of  the  leaflets  is 
preserved,  and  the  indistinct  vems  appear  simple  and  straight^ 
just  as  they  are  figured  by  M.  Brongniart.  All  our  specimens 
are  from  Mazon  creek,  Grundy  county.     Coal  No.  3. 

Alethqpteris  gteHata,  Sp.  nov.  PI.  34,  fig.  4  and  4  a.  Frond 
pinnate ;  pinnsB  oblique,  linear,  obtuse  or  abruptly  cut ;  mar- 
gins imdulate,  decurrent  along  the  medial  nerve  or  common 
rachis;  primary  and  secondary  veins  pinnately  branching; 
veinlets  simple,  alternate,  oblique,  slightly  arched,  bearing  at 
their  extremities,  just  on  the  border  of  the  somewhat  elevated 
margin,  a  round,  stellate,  six-lobed  sporange.  I  have  figured 
all  that  can  be  seen  of  this  remarkable  species,  which  should 
perhaps  be  referred  to  the  genus  AsterocarpuSj  Giopp.  It  ap- 
pears, nevertheless,  more  nearly  related  to  Alethopteris  cristata, 
Gutb.,  from  which  it  is  essentially  different  by  the  decurrent 
margin  of  the  leaflets.  The  medial  primary  nerve  is  strong 
enough,  but  the  secondary  veins  are  thin,  straight,  and  ascend- 
ing, without  thinning,  to  the  top  of  the  leaflets.  •  Fig.  4  a  and 
4  h  show  the  enlarged  form  of  the  sporanges  as  distinctly  as  it 
is  possible  to  see  it  with  a  glass.  Locality  and  position :  same 
as  last. 

Genus  Calupteris,  Brgt.  Frond  hi  or  tripinnatifid ;  pin- 
naa  long,  decurrent  on  the  common  rachis ;  pinnules  continu- 
ous, oblique,  obovate  or  oblanceolate,  united  and  decurrent  at 
the  base;  medial  nerve  thick,  oblique  or  arched;  secondary 
nerves  oblique,  arched,  dichotomous. 

Callipteria  SulUvantii,  Lsqx.  PI.  38,  fig.  1,  and  Qeol.  Rep. 
of  Pmn.j  p.  866,  tab.  5,  fig.  13.  This  fine  species  was  first 
found  at  Shamokin,  in  the  Anthracite  coal  fields  of  Pennsyl- 
vania, in  poor  and  broken  specimens.     From  the  numerous 
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specimens  found  at  Colchester,  in  the  roof  shales  of  coal  No.  3, 
the  species  has  been  more  satisfactorily  studied.  Frond  appa- 
rently very  large,  and  at  least  bipinnate;  secondary  pinnae 
lanceolate,  with  a  broad  canaliculate  rachis;  pinnules  alternate, 
oblique,  obovate  or  oblong,  nearly  contiguous,  slightly  decur- 
rent  by  the  base,  and  united  together  with  a  slightly  obtuse 
sinus;  medial  nerve  broad  and  flat,  abruptly  disappearing  above 
the  middle  of  the  leaflets;  veins  obliquely  arched,  slender, 
close,  mostly  twice  forked. 

Genus  Pecopteris,  Brgt.  Frond  hi  or  tripinnate,  or  many 
times  pinnately  divided;  pinnules  ordinarily  enlarged,  united 
together  or  decurrent  at  the  base;  veins  oblique  on  the  medial 
well  marked  nerve,  simple  or  forking;  fruit  dots  round,  ordi- 
narily two  ranked.  The  genus  Pecopteris  may  be,  and  has 
already  been,  subdivided,  but  this  separation  is  based  on  such 
variable  or  indistinct  characters  (the  fructification)  that  it  is 
scarcely  possible  to  attempt  it,  or  to  admit  it,  with  the  mate* 
rials  now  at  hand. 

Pecopteris  pteroides,  Brgt.  Hist,  des  Vey.  Foss.^  1,  p.  329,  tab. 
99,  fig.  1.  Specimen  in  the  State  Cabinet,  from  Mazon  creek. 
It  is  the  only  one  which  I  have  seen  from  the  Coal  Measures 
of  America.    Coal  No.  3. 

Pecopteris  Cistii^  Brgt.  Hist,  des  Veg.  Foss.^  1,  p.  330,  tab. 
106,  fig.  1  and  2.  This  specimen,  also  from  Mazon  creek,  has 
the  nervation  and  the  form  of  the  leaflets  of  Pecopteris  abbre- 
mata,  Brgt.,  and  could  be  referred  to  this  species,  but  for  the 
very  narrow  rachis.  It  is  probably  the  upper  part  of  a  frond 
of  Pecopte)*is  Cistii. 

Pecopteris  polymorphay  Brgt.  Hist,  des  Vcfj.  Foss.^  1,  p.  331 
and  332,  tab.  13.  {Pecopteris  Miltoni^  Brgt.,  Loc.  Cit.)  It 
abounds  in  fine  specimens  on  the  Wabash  river,  below  New 
Harmony,  Indiana,  and  also  at  Grayville,  Illinois;  Upper  Coal 
Measures. 

56  OoT.  9, 1S66. 
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Pscopteria  velutinuy  Lsqx.  Geol.  Report  JPmn.y  p.  866,  tab. 
12,  fig.  3  and  3  a.  A  rare  species.  The  locality  of  the  speci- 
men  in  the  State  Cabinet  is  unknown. 

Pscopteris  vUloaa,  Brgt  Hist  dea  Veg.  Foea.y  1,  p.  316,  tab. 
104,  fig.  3.  Abounds  in  the  roof  shales  of  coal  No.  3,  at  St. 
John,  Crooked  creek,  Carlinville,  etc. 

Pecapteria  areopteredis,  Brgt.  Hist  des  Veg.  Fosa.j  1,  p.  317, 
tab.  104,  fig.  2 ;  tab.  105,  fig.  1  to  3.  Found  at  Murphysboro 
ancLat  Mazon  creek,  Grundy  county. 

Pscopteris  arborescensy  Brgt.  Hist,  des  Veg.  Foss.,  1,  p.  310, 
tab.  101.  Locality:  Mazon  creek,  Grundy  county.  Rare  in 
Illinois. 

JPscopteris  lepidorrhacJiiSy  Brgt.  Hist,  des  Veg.  Foes.y  1,  p. 
SU.3,  tab.  103,  fig.  1  to  5.  Our  species  is  exactly  conformable 
with  the  description  and  figures  of  M.  Brongniart.  The  rachis 
is  squamose,  the  leaflets  sometimes  a  little  broader.  It  is  evi- 
dently distinct  from  the  former  species.  Locality:  Mazon 
creek,  Grundy  county.     Coal  No.  3. 

Pecopteris  unita^  Brgt.  Hist,  des  Veg.  Foss.,  1,  p.  342,  tab. 
116,  fig.  1  to  5.  Abundant  at  Duquoin,  Colchester,  Mazon 
creek,  etc. 

Pecopteris  plumosa,  Brgt.  Hist,  des  Veg.  Foss.y  1,  p.  348,  tab. 
121  and  122,  and  Pecopteris  ctcuta^  Brgt.,  Loc.  Oit.^  1,  p.  350, 
tab.  119.     Same  distribution  as  the  former  species. 

Pscopteris  nervosa^  Brgt.  Hist,  des  Veg.  Foss.^  1,  p.  297,  tab. 
94.  The  State  Cabinet  has  only  a  small  specimen  from  Mur- 
physboro,  Jackson  county.     Lower  Coal  Measures. 

Pecopteris  callosa,  Sp.  nov.  PL  35,  fig.  1  to  5.  Frond  bi  or 
tripinnatifid.  Pinnae  linear-lanceolate,  obtuse,  with  a  broad 
unequally  lobed,  deltoid-terminal  leaflet;  pinnules  oblong  or 
ovate-lanceolate,  or  broadly  oval,  narrowed  at  the  base,  and 
somewhat  decurrent  on  the  winged  rachis,  distinct,  sometimes 
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distant^  with  more  or  less  undulated  or  pinnately  round-lobed 
margins;  medial  nerve  flat  and  smooth.  The  epidermis  of  the 
leaflets  is  thick,  smooth,  and  the  veinlets  obsolete — appear 
generally  as  marked  fig.  1  a.  Fig.  2  a  represents  the  only 
leaflet  where  I  could  distinctly  see  the  veins.  They  are  pin- 
nately branching  from  the  medial  nerve,  arched  oblique,  fork- 
ing once  below  the  middle.  Found  at  Murphysboro,  in  small 
specimens.     Lower  Coal  Measures. 

Rcopteris  Newberry iy  Lsqx.  Splienopteris  Neicherrijiy  Lsqx., 
Qeol,  Report  of  Penn,^  p.  862,  tab.  9,  fig.  4.  Locality:  Mazon 
creek.     Small  specimen.    Coal  No.  3. 

Pecopteris  Murrcu/ana  ?  Brgt.  IlisL  des  Veg.  Fosh,,  1,  p.  358, 
tab.  26,  fig.  1  to  5.  A  small  specimen  from  Mazon  creek,  and 
a  large  one  from  Newport,  R.  I.,  have  all  the  characters  of  this 
species  of  the  Oolite  of  Europe.  M.  Brongniart  already  re- 
marks, in  his  examination  of  this  species,  that  one  species 
apparently  identical  with  it  is  found  in  the  Coal  Measures  of 
France.  A  small  specimen  also  from  Mazon  creek,  is  referable 
by  the  form  of  the  leaflets  to  Pecopteris  cJuvrophylloides^  Brgt., 
Hist,  de^  Vefj.  Foss.,  1,  p.  357,  tab.  125,  fig.  1  and  2,  but  the 
nervation  is  indistinct. 


SECOND  DIVISION.— LEAVES  OF  UXCERTAIX  OR  TXKNOWN  AFFINITIES. 

Genus  Cordaites,  Ung.  Stem  erect,  ringed  by  the  persist- 
ent base  of  the  leaves ;  leaves  simple,  half  embracing  the  stem, 
long,  linear,  sometimes  obovate,  one  to  two  inches  broad;  veins 
thin,  parallel,  equal  or  rarely  forking. 

Cordaites  hora^sifoliay  Ung.  Abounds  in  the  roof  shales  of 
the  coal  strata,  presenting  various  forms  which  probably  belong 
to  different  species.  The  long,  narrow,  entire  leaves  resemble 
those  of  some  Palms.  Some  of  the  numerous  rootlets  found 
in  the  Coal  Measures  have  been  referred  to  this  genus  hy  hy- 
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pothetical  induction.     Locality :  Murphysboro,  St.  John's,  etc 
Lower  Coal  Measures. 

Genus  Sphenophyllum,  Brgt.  Stems  articulate,  branching 
from  the  articulations;  leaves  verticillate  by  six  to  twelve, 
wedge-shaped,  truncate  at  the  top,  either  bilobate,  or  dentate, 
or  furcate;  nerves  ascending  from  the  base,  equal,  forking. 

Sphenophyllum  SchJotheimii^  Brgt.  Prod.,  p.  68,  is  not  rare 
at  Colchester  aiid  Duquoin.     Coal  No.  3. 

Sphenophyllum  emarginaium^  Brgt.  Prod.^  p.  61.  Generally 
found  with  the  last. 

Genus  Annularia,  Stemb.  Stems  slender,  articulate,  branch- 
ing from  under  the  base  of  the  leaves;  leaves  verticillate 
around  the  articulations,  united  at  the  base,  entire,  generally 
obtuse,  oblanceolate,  single  nerved,  of  unequal  length. 

Annularia  longi/olia,  Brgt.  Prod,,  p.  156.  Especially  found 
in  connection  with  coal  No.  3  and  4.  Mazon  creek,  Grundy 
county,  Illinois. 

Annularia  Splienophylloides,  Ung.  Is  found  with  the  former, 
also  at  Murphysboro,  Jackson  county. 

Genus  Asterophyllites.  Stems  articulate,  with  opposite 
branches,  and  leaves  at  the  articulations;  leaves  numerous, 
verticillate,  slightly  united  at  the  base,  of  equal  length  and 
size,  linear  acute,  marked  with  a  medial  nerve.  Inflorescence 
from  ear-like  receptacles  at  the  end  of  the  branches  or  sessile 
on  the  «tems,  apparently  dioecious. 

Asierophyllitea  iongifdiuui^  Brgt.  Prod.,  p.  159.  Leaves  sub- 
ulate, about  three  inches  long,  straight.  The  specimen  in  the 
State  Cabinet  is  from  Mazon  creek,  Grundy  county,  and  indis- 
tinct. It  may  belong  to  Asterophyllites  rigida,  Brgt.  Coal 
No.  3. 

Asterophyllites equisetifonnis,  Brgt.  Prod.,  p.  159.  Locality: 
Ihiquoin,  Perry  county.    Coal  No.  3. 
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AsteraphyUitea  svihlKBvia,  Lsqx.  Qed.  Rept.  of  Pmna.^  p.  851, 
tab.  1,  fig.  3.    A  few  small  specimens  from  Mazon  creek. 

Aaterophi/lUies  lanceolatus,  Lsqx.  Geol.  Rept.  of  Pemm.y  p. 
852.     Mazon  creek,  Grundy  county.     Coal  No.  3. 

THIRD  DIVISION.— STEMS  OF  UNCERTAIN  OR  UNKNOWN  AFFINITIES. 

Genus  Cala3IITES,  Suck.  Stems  cylindrical,  hollow,  articu- 
lated, striated  lengthwise ;  furrows  or  striae  either  alternating 
or  converging  at  the  articulations ;  leaves  whorled,  encircling 
the  stem  at  the  articulations  like  an  open  sheath;  ramification 
regular  or  irregular  from  the  articulations ;  elevated  scars  or 
tubercles  marked  above  or  below  the  point  of  attachment  of 
the  leaves. 

Calamites  Suckoioii,  Brgt.  Hist  des  Veg.  Foss.y  1,  p.  124,  tab. 
15,  fig.  1-6.  Variable,  and  found  at  various  situations.  Oarmi, 
Wabash  river.     Locality :  Upper  Coal  Measures. 

Catamites  ramostis,  Brgt.  Hist,  des  Veg.  Foss.,  1,  p.  127,  tab. 
17,  fig.  5  and  6.     Locality:  Duquoin  and  Murphysboro. 

Calamites  criiciatusy  Stemb.  Vers.y  1-4,  p.  27,  tab.  49,  fig,  5. 
Found  at  Duquoin. 

Calamites  cistii,  Brgt.  Hist,  des  Veg.  Foss.^  1,  p.  129,  tab.  20. 
Some  specimens  of  the  State  Cabinet  are  from  Grayville;  some 
have  no  marked  locality. 

Calamites padiydermay  Brgt.  Hist,  des  Veg.  Foss.y  1,  p.  132, 
tab.  22.  There  is  in  the  State  Cabinet  a  single  specimen, 
without  marked  locality.  This  species  is  always  found  within 
or  below  the  Millstone-grit  or  Conglomerate  formation. 

Calamites  histriatus,  Lsqx.  Ged.  Rept.  of  Fkiuia,,  p.  850,  tab. 
2,  fig.  1.    A  specimen  in  the  State  Cabinet.    Locality  unknown. 

Calamites  approximatuSy  Brgt.  Hist,  des  Veg  Foss.y  1,  p.  134, 
tab.  24,  fig.  7  and  8.  Not  rare  in  Illinois.  Carmi,  Springfield, 
Duquoin,  etc.    Upper  Coal  Measures. 
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Genus   Artisia,  Stemb.     Woody  cylinders,  apparently  a 
central  pith,  narrowly  transversely  ribbed,  referred  to  Lomato- 
fhyosj  Stemb.,  by  Corda,  to  Conifers  by  some  authors^  and  to 
Galamites  by  some  others. 

Artisia  traiiaversa,  Stemb.  Specimens  in  the  State  Cabinet 
from  Grayville,  Upper  Coal  Measures.  I  have  in  my  posses- 
sion some  of  these  woody  cylinders,  about  two  inches  in  diame- 
ter, somewhat  compressed,  exhibiting  transversal  ribs  on  one 
side  and  longitudinal  striae,  just  like  those  of  Galamites^  on  the 
other. 

FOURTH  DIVISION.— BRANCHES,  STEMS  AND  FRUITS  OF  LYCOPODIACEA. 

Genus  Selaginites,  Brgt.  Stems  dichotomous;  leaves  small, 
numerous,  imbricated,  sometimes  enlarged  at  the  base,  scarcely 
leaving  any  visible  scars. 

Selaginites  uncinnatusy  Sp.  nov.  PL  41,  fig.  3.  The  only- 
specimen  seen  of  this  species  is  in  the  State  Cabinet.  I  found 
it  at  Colchester,  on  a  broken  slab  of  roof  shale,  where  nothing 
more  can  be  seen  but  what  I  have  figured.  It  evidently  repre- 
sents a  plant  of  the  Lycopodiacece^  with  a  slender,  irregu- 
lar forking  stem,  covered  with  short,  acicular,  numerous  leaves, 
mostly  perpendicular  to  the  stem,  apparently  not  enlarged  at 
the  base.  On  the  branches  the  leaves  appear  shorter,  more 
erect  and  imbricated.  The  small  and  latest  branches,  in  their 
unfolding,  have  the  same  spiral  disposition  as  some  Lycopodia- 
cece  and  the  Ferns.  This  species  is  distantly  related  to  Selagi- 
nites Erdmannij  Germ.     Coal  No.  3. 

Selaginites  cavif alius ^  Lsqx.  Lycopodites  cuvi/oliitSy  Lsqx. 
Geol.  Rept.  of  Ky.,  vol.  4,  p.  437,  tab.  4,  fig.  4  and  4a,  ined. 
Small  specimens  from  Colchester.     Coal  No.  3. 

Selaginites  crassus,  Sp.  nov.  PI.  39,  fig.  8.  Stem  thick,  ap- 
parently creeping,  dichotomous,  with  short,  thick  branches, 
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covered  with  densely  imbricated  oval,  concave,  somewhat 
pointed  leaves.  It  differs  from  the  former  by  the  shorter,  less 
concave  leaves  and  short  branches.  Mazon  creek;  a  small 
specimen.     Same  position  as  last. 

Genus  Lycopodites,  Brgt.  Branches  pinnately  divided  and 
continuous ;  leaves  either  placed  all  around  the  stem  or  dis- 
tichous, in  opposite  series,  scarcely  leaving  distinct  cicatrices. 

Ltjcopodites  asiewphylUta'foUus^  Sp.  nav.  PI.  37,  fig.  3.  The 
two  branches  figured  are  apparently  from  the  same  stem.  The 
long,  linear,  pointed  leaves,  placed  all  around  the  slender 
branches  are  generally  curved  either  upward  or  backward, 
sometimes  reflexed  from  the  middle,  apparently  marked  by  a 
medial  nerve,  thus  resembling  the  leaves  of  Asterophyllites. 
The  scars  left  on  the  branches  are  only  irregular  points,  with- 
out any  trace  of  a  peculiar  form.  The  leaves  are  apparently 
sessile  by  their  whole  not  enlarged  base;  the  medial  nerve  is 
scarcely  marked.  These  branches  could  be  considered  as 
belonging  to  some  primeval  species  of  coniferous  trees,  rather 
than  to  Li/copoiliacecv.  The  communication  of  this  remarkable 
species  is  due  to  Mr.  Joseph  Even,  who  found  it  in  an  iron 
nodule  at  Mazon  creek.    Position  same  as  last. 

Genus  Stigmaria,  Brgt.  Stems  creeping  or  floating,  horizon- 
tal, two  to  four  inches  in  diameter,  sometimes  very  long,  fork- 
ing or  dichotomous,  with  a  generally  eccentric  cylindrical  pith ; 
bearing  around  it  long,  leaf-like,  cylindrical  appendages,  simple 
or  rarely  forking,  slightly  contracted  at  the  base,  with  a  single 
central  vascular  fascicle.  Scars  or  bolsters  more  or  less  regu- 
larly placed  in  spiral,  round,  with  a  double  ring,  and  a  single 
elevated  point  {mamiUa)  in  the  middle. 

Stigmaria  Jicoides^  Brgt.  ^  Mein.  Hist.  Nat.y  p.  82  and  88. 
This  species  has  the  characters  of  the  genus.  It  never 
theless  show^s  various  forms,  which  have  generally  been  con- 
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sidered  as  varieties,  but  which  most  probably  are   species. 
Mentioning  a  few  of  them,  we  have : 

var.  undulatay  Gopp.  With  the  scars  separated  by  undulate 
ribs. 

var.  reticulaiay  Gopp.    With  a  reticulated  surface. 

var.  stellata,  Gopp.  With  the  scars  surrounded  by  regular 
wrinkles,  resembling  the  rays  of  a  star. 

The  species  is  generally  and  abundantly  found  in  the  whole 
thickness  of  our  Coal  Measures.  Beautiful  specimens  of  the 
three  varieties  enumerated  above,  found  in  Pope  county,  under 
the  upper  Archimedes  limestone,  are  preserved  in  the  State 
Cabinet,  together  with  Stigmaria  anabathray  Corda,  Siigmaria 
minor,  Gopp.,  and  Stigmaria  umhonata,  Lsqx.,  which  can  not 
be  separated  from  this  Stigmaria  ficoidesy  unless  the  other 
varieties  are  admitted  as  true  species. 

Stigmaria  Evenii,  Lsqx.  PL  39,  fig.  9.  This  speces  is  not 
comparable  to  any  other  form  of  this  genus.  It  is  remarkable, 
indeed,  for  the  great  irregularity  of  position  of  the  scars,  their 
generally  small  and  at  the  same  time  very  variable  size,  some- 
times as  small  as  a  point.  They  are  then  approached  by  two 
together,  while  the  largest  are  isolated.  Generally  they  are 
separated  by  short  undulate  ribs,  somewhat  like  those  of  /S!^- 
maria  trndulata,  Gopp.,  but  less  regular  and  shorter.  The 
central  point  is  obsolete,  and  sometimes  entirely  undiscemable. 
Found  at  Mazon  creek,  by  Mr.  Jos.  Even.    Coal  No.  3. 

Genus  Sigillaria,  Brgt.  Stem  large,  tree-like  or  erect, 
marked  on  its  siuface  with  parallel  ribs  or  reticulated  in  dif- 
ferent directions,  even  nearly  smooth,  impressed  with  the  cica- 
trices of  deciduous  leaves,  placed  around  the  stems  in  spiral 
or  quincuncial  order;  cicatrices  disciform,  oblong,  or  round, 
with  mostly  angular  sides,  the  upper  part  emarginate,  marked 
in  the  middle  by  scars  of  vessels,  horizontally  placed  in  three, 
sometimes  two,  rarely  simple. 
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Some  authors  have  attempted  to  divide  the  genus  Sigillaria^ 
and  also  the  genus  Lepidixlendron,  into  a  number  of  different 
genera;  but  this  attempt  appears  to  be  a  failure,  from  the 
great  unreliability  of  the  characters  considered  as  specific. 
Some  of  our  American  types  might  authorize  such  a  division 
more  appropriately  than  any  European  species.  Nevertheless 
such  divisions  can  not  be  proposed  in  a  report  wliere  all  the 
necessary  materials  can  not  be  brought  together  and  examined 
in  detail. 

S'ujiUaria  moiimtitjma,  Sp.  nov.  PL  42,  fig.  1—5.  A  very 
fine  and  remarkable  species.  In  its  corticated  state,  the  scars 
(fig.  1  a  and  fig.  3)  are  broadly  rhomboidal,  acute  at  the  sides, 
marked  near  the  obtuse  upper  angle  by  a  small,  round,  vascular 
scar  and  a  central  point,  resembling,  by  its  general  form,  that 
of  a  Stiyiiwrla^  but  much  smaller.  The  surface  between  the 
cicatrices  is  striated  by  straight,  parallel,  narrow  lines,  running 
in  the  direction  of  the  four  axes  or  perpendicular  to  the  four 
sides  of  the  rhomljoidal  scar.  These  scars  bear  on  both  sides, 
from  the  corners  of  their  acute  angles,  inwardly  curved  appen- 
dages like  those  of  some  species  of  Ij'jmhjiJeudroi.  In  the 
decorticated  state,  the  striae  of  the  surface  are  obliterated  and 
the  scars  have  various  forms,  changing  from  rhomboidal  to 
oval,  then  to  arched  lines  or  to  round  points  only,  representing 
the  vascular  scars,  which  are  generall}'-  preserved.  The  pas- 
sage from  one  form  to  the  other  can  easily  be  followed  on  the 
figures.  Fig.  4  represents  a  specimen  apparently  deprived  of 
the  whole  thickness  of  the  bark.  It  shows  the  lower  side  of  a 
thin  plate  of  shale,  about  one-eighth  of  an  inch  thick,  which 
bears  upon  its  upper  surface  corresponding  scars  like  those  of 
•"  fig.  5.  Goldenberg,  in  the  second  Liv.  of  his  Flora  Sdrmiyon- 
tana,  etc.,  has  recently  published  a  new  species — Siydlaria 
rimosa,  Gold. — which  is  somewhat  related  to  our  American 
species.  The  general  form  of  the  scars,  even  of  those  of  fig.  4, 
is  much  alike;  but  the  essential  character,  viz:  the  position 

57  Oct.  10,  1SC6. 
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and  the  form  of  the  vascular  scars  is  totally  diflerent.  The 
surface  is  also  striated  in  another  manner.  Our  species  repre- 
sents a  new  type,  till  now  peculiar  to  America,  and  far  more 
different  from  the  true  SiyiUarice  than  is  the  genus  Syrigoden- 
droiiy  Brgt.     Locality:  Colchester. 

SUjillaria  sculptaj  Lsqx.     GecH,  Rept.  Psnna.j  p.  871,  tab.  13, 
fig.  3.     Locality:  Duquoin,  Perry  county. 

SigUlaria  Menardi,  Brgt.  Hist,  dea  Veg.  Fosa.j  1,  p.  430,  tab. 
158,  fig.  5,  6.  The  figured  specimen  of  our  pi.  43  was  found 
by  myself  at  Colchester,  and  belongs  to  the  State  Cabinet,  at 
Springfield.  It  shows  the  scars  of  the  leaves  and  the  broad 
round  cicatrix  of  a  branch.  This  cicatrix  makes  of  our  species 
a  true  Ulodeiidron,  nearly  related,  indeed,  to  Ulodendron  puno- 
tatum^  Sternb.,  while  the  scars  of  the  leaves  show  it  to  be  a 
true  SigUlaria.  I  can  not  see  any  difference  between  this 
species  and  SigUlaria  Menard i,  Brgt.  The  outline  of  the  scars, 
as  it  is  seen  from  the  figure,  is  very  variable,  passing  from 
rhomboidal,  pointed  at  both  ends,  to  conical-obtuse,  then  to 
enlarged-polygonal,  and  even  to  acute-hexagonal.  The  diflfer- 
ences  are  easily  accounted  for  by  a  difference  of  direction  of 
the  angles,  according  to  an  irregular  compression  of  the  sides, 
following  the  phice  occupied  by  the  base  of  the  leaves.  The 
branch  scar  is  broadly  oval  or  nearly  round,  bordered  by  a 
small  margin,  narrowly  and  irreguhirly  wrinkled,  with  a  small 
axis,  marked  by  a  deep  cavity. 

The  specimen  figured  here  is  of  true  scientific  interest,  first, 
in  showing  the  great  variations  of  the  leaf-scars,  even  on  a  sur- 
face of  small  extent;  secondly,  by  proving  that  the  genus 
Ulodendrouy  as  it  has  been  established,  represents  only 
a  peculiar  state  of  some  species  of  Lepidodeyulron — or  rather, 
that  some  species  of  the  genus  Sigillariaj  belonging  to  the  sec- 
tion of  the  Leiodermaria^  (without  ribs),  are  more  nearly  related 
to  the  genus  Lepidodendroii   than   to  the  costate   Siffillaria. 
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They  form  an  intermediate  genus  which,  difficult  to  limit  as  it 
is  now,  will  become  separated  when  our  American  species 
have  l)eeu  more  fully  collected  and  studied. 

Sffji/lan'a  BranVd^  Brgt.  ///W.  dts  Vcfj.  Foss.,  1,  p.  4ol,  tab. 
158,  fig.  4.     Colchester  and  Duquoin. 

SUjUlaria  tessellafa,  Brgt.  ///.*»y.  Jes  Veg.  Foss.^  1,  p.  436,  tab. 
107,  fig.  1,  and  tab.  162,  fig.  1-4.     Found  at  Colchester. 

SUjlllarla  interinalia^  Brgt.  HiM,  cIv-h  Verj,  Fas^,,  1,  p.  474, 
tab.  16o,  fig.  1.  The  State  Cabinet  has  two  specimens,  from 
Carmi,  White  county.     Upper  Coal  Measures. 

Siij'dhiria  YdrcUcf/l,  Lsqx.  Cat,  of  Fuf^s,^  pi. — ,  p.  17,  tab.  2, 
fig.  4.     Locality:  Big  Vermilion  river. 

SifjUJuria  renlformis^  Brgt.  Hifit.  cics  Veg,  Fms.^  1^  p.  470, 
tab.  142.  A  common  species.  The  specimen  in  the  State 
Cabinet  is  without  indication  of  locality. 

Genus  SviaGODEXDUOX,  Brgt.  Stems  furrowed;  ribs  equal, 
parallel,  narrow,  convex,  bearing  on  the  corticated  surface  of 
the  ribs,  small,  round  or  curved  mammilla},  Avithout  any  vascu- 
lar scars. 

Sf/rif/oJendron  pachj/derma^  Brgt.  Hist,  des  Ver/.  Foss.,  1,  p. 
479,  tab.  66,  fig,  1.  A  specimen  in  the  State  Cabinet  without 
indication  of  localitv. 

Genus  Lepidodendrox,  Sternb.  Stems  of  various  size,  some- 
times very  large  and  long,  with  a  dichotomous  ramification  or 
forking  in  ascending;  and  bearing  linear,  grass-like  leaves  on 
the  young  branches ;  surface  of  the  stem  marked  by  the  im- 
pressions or  cicatrices  left  at  the  base  of  the  leaves,  or  at  their 
point  of  attachment ;  cicatrices  rhomboidal  or  oval,  acute  at 
both  ends,  sometimes  deltoid,  marked  in  the  middle  or  in  the 
upper  part  by  triangular  or  rhomboidal  vascular  scars.  These 
are  ordinarily  marked  in  the  middle  by  three  points;  some- 
times they  have,  descending  from  both  the  angular  sides,  two 
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arched  lines,  named  appendages,  and  just  under  the  scars,  near 
the  middle,  two  oval,  slightly  diverging  impressions,  named 
tubercles.     The  vascular  scars  are  also  sometimes  overtopped 
by  triangular,  trapezoidal  or  pointed  marks,  named  the  crown. 
According  to  the  form  of  the  cicatrices,  and  the  form  and  posi- 
tion of  the  scars,  this  genus  has  been  divided  into  four  sections : 
Lepidoderulron,  Sagenaria,  Aspidaria  and  Bergeriuy  considered 
by  some  authors  as  true  genera.     But  as  some  of  our  American 
species  belong  at  the  same  time  to  at  least  two  of  these  divis- 
ions, according  to  their  corticated  and  decorticated  appearance, 
I  have  not  yet  found  the  advantage  of  preserving  an3'  of  them 
for  a  classification. 

Lepidodendroii  diplotegioidesy  Lsqx.     PL  49,  fig.  2,  and  Cfeol. 
Report  of  Ark.,  tab.  4,  fig.  2.     Stem  apparently  of  small  size; 
cicatrices  rhomboidal,  obtuse  on  both  sides,  acute  at  both  ends, 
margin  broad  and  smooth;  vascular  scars  elliptical,  enlarged 
and  acute  at  the  sides,  arched  above,  obtuse  below,  marked  in 
the  middle  by  three  oval,  close,  nearly  continuous  points; 
appendages  and  tubercles  none;  crown  an  irregular  oval  point; 
medial  line  scarcely  marked  by  a  few  deep  wrinkles.     In  the 
decorticated  state  the  cicatrices  are  exactly  rhomboidal,  some- 
what inflated,  marked  in  the  middle  by  a  straight  line,  or  an 
elongated,  deep  point.      Our  specimen,  which  I  found  at  Col- 
chester, and  which  belongs  to  the  State  Cabinet,  completes  the 
small  decorticated  specimen  from  the  lower  coal  of  Arkansas, 
from  which  the  species  was  established.     It  proves  at  the  same 
time  that  some  species  of  Lepidodendron  ascend  from  the  coal 
under  the  Conglomerate,  as  high  as  our  coal  No.  3. 

Lepidodendron  WoiihenUy  Sp.  nov.  PI.  44,  fig.  4  and  5. 
Stem  slender;  cicatrices  oblanceolate,  narrowed  and  continu- 
ous at  the  base,  transversely  much  wrinkled,  bordered  with  a 
narrow,  smooth  margin.  Vascular  scars  as  broad  as  the  cica- 
trices,   acute    at  both   sides,  emarginate  above,  very  obtuse, 
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arched  in  the  lower  part,  marked  in  the  middle  by  three  equal 
small  points,  and  overtopped  by  a  pointed  crown;  tubercles 
none,  appendages  marginal.  A  fine  species  found  at  Murphys- 
boro,  Jackson  county.     Coal  No.  1  B. 

LeiyidoilendTcyn  turhinatum^  Sp.  nov.  PI.  44,  fig.  6.  Cica- 
trices very  inflated,  obovate,  obtuse  at  both  ends,  rugose  near 
the  base,  encircled  with  a  high,  smooth,  obtuse,  broad  margin  ; 
vascular  scars  obscure,  placed  at  the  top  of  the  cicatrices,  broad, 
acute  on  the  sides,  slightly  emarginate  above,  very  obtuse 
below,  marked  with  three  points,  without  tubercules  or  append- 
ages.    Locality:  Carroll's  place.  Pope  county;  Chester  group. 

Lejndodendroyi  castatuin,  Sp.  nov.  PI.  44,  fig.  7.  Cicatrices 
scarcely  marked  if  at  all;  apparently  oval,  wrinkled,  flat,  sepa- 
rated by  a  rugose  half  an  inch  broad,  straight  contiguous  mar- 
gin, resembling  the  intermediate  ribs  of  a  Sigillaria.  Vascular 
scars  deeply  and  broadly  notched  above,  arched  below,  angular 
on  the  sides,  marked  in  the  middle  by  two  larjje  external  points, 
and  a  smaller  medial  one;  appendages  long  and  well  marked; 
crown  a  large  oval  point.  A  beautiful  species,  found  also  at 
Carroll's  place,  under  the  Upper  Archimedes  limestone.  Ches- 
ter group. 

I  was  at  first  inclined  to  consider  the  three  last  named  spe- 
cies as  representing  different  forms  of  the  same,  at  different 
stages  of  the  growth  of  the  plant;  but  there  is  too  much  differ- 
ence in  the  form  of  the  cicatrices.  Should  other  specimens  of 
these  species  support  the  first  supposition,  the  two  last  forms 
may  be  described  as  varieties,  and  the  specific  name,  Lej^ido- 
dendron  \Vortheni%  preserved.  It  is  but  just  that  such  a  fine 
species  bears  the  name  of  Prof.  A.  II.  Worthen,  who  has  done 
so  much  for  the  Palaeontology  of  the  West  by  his  indefatiga- 
ble researches. 

Lepifliidendron  ofjHcurum,  Sp.  nov.  PI.  44,  fig.  1  to  3.  Cica- 
trices flat,  rhomboidal,  obscurely  marked,  distant  and  separated 
by  longitudinal,  deep,  slightly  undulate  striae,  becoming  more 
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and  more  marked,  and  forming  deep  furrows  in  the  old  part  oi 
the  trees.  Vascular  scars  central,  round  or  oval,  irregular, 
without  appendages  and  tubercles.  This  species  is  from  Car- 
roll's place,  like  the  former.  It  is  distantly  related  to  Lepido- 
dendron  Carpentierij  Gopp.,  and  like  both  the  following  species 
belongs  to  the  section  of  the  AspidaHce.     Chester  group. 

Lepidodendrofi  radicanSy  Sp.  nov.  PI.  46,  fig.  1.  Cicatrices 
large,  irregularly  oval,  very  obtuse  on  the  sides,  pointed  or 
somewhat  narrowed  and  continuous  at  both  ends ;  vascular 
scars  central,  generally  eccentrical  on  one  side  of  the  cicatrices, 
obliterated  by  irregular,  deep,  large  stria3  or  narrow  ribs,  appa- 
rently the  jmarks  of  flattened  rootlets.  The  species  has  some 
relation  with  Caulopteris  macrodiscuSy  Stemb.,  but  in  one  speci- 
men the  scars  are  continuous  and  have  the  spiral  portion  of 
the  cicatrices  of  Lepidodendron,  I  found  this  specimen  at 
Duquoin.     It  belongs  to  the  State  Cabinet. 

Lepidodendron  simplex^  Sp.  nov.  PL  45,  fig.  5.  Cicatrices 
narrowly  elliptical,  acuminate  at  both  ends,  continuous,  sepa- 
rated only  by  narrow,  linear  margins,  entirely  naked  and 
smooth ;  vascular  scars  central,  rhomboidal,  very  obtuse  above, 
narrowed  at  the  sides  and  also  at  the  obtuse  base;  marked  by 
three  equal  points.  No  traces  of  appendages,  or  tubercles,  or 
crown. 

This  species  is  nearly  related  to  Lepidodendron  Hmomira, 
Sternb.,  differing  essentially  by  the  cicatrices  being  closely 
placed,  not  separated  by  broad,  wrinkled  margins,  and  the  scars 
obtuse  (not  angular).  The  leaves  of  this  species  are  narrow 
as  seen  in  the  figure,  of  the  same  breadth  as  the  leaves  of  Lep^ 
dcdendron  rimoaum.  I  have  figured  one  leaf  as  it  appears 
attached  to  the  stem ;  but  this  appearance  might  be  deceptive. 
The  leaves,  fig.  6  and  7,  also  leaves  of  another  species  of 
dodendroriy  are  abundantly  found  in  the  shales  of  the  aame 
coal  bank. 
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It  is  remarkable  that  Prof.  Geinitz,  in  his  Coal  Flora  ( Vers- 
teineruncien)  of  Saxony,  describes  under  the  name  of  Lepidos- 
trobits  variahills^  a  species  nearly  related  to  our  Lepidzstrohus 
priNceps,  and  considers  it  as  a  cone  of  Jjepldodendron  rimanun. 
Lepidosirohus  princcps  could  be  thus  considered  as  a  cone  of 
Lepidixlendroii  mnpJex.  But  at  Colchester,  where  the  specimen 
'of  LepidcHhndron  was  found,  there  are  no  remains  of  Lepidas- 
trobu-fi;  and  this  last  species  is  in  plenty  at  Duquoin,  where  no 
specimen  of  lypldodendroii  was  found.  It  is  well  to  remark, 
nevertheless,  that  both  Duquoin  and  Colchester  coal  banks  arc 
placed  at  the  same  geological  horizon.     Coal  No.  3. 

A  number  of  specimens  of  other  species  of  Lepidodeiidrony 
some  apparently  new,  are  preserved  in  the  State  Cabinet  at 
Springfield,  mostly  from  Pope  county,  but  most  of  them  are  too 
much  broken  and  obliterated  for  determination.  Among  the 
species  already  known,  there  is  in  the  cabinet  the  following: 

Lepidixh'udron  dupeaium^  Lsqx.  GcoL  Report  l\nn.^  p.  875, 
tab.  15,  fig.  5,  and  tab.  16,  fig.  7.  Locality:  Hock  Island 
county. 

LepidfHlendron  oJxrvatum,  Sternb.  Vers.,  1,  p.  10,  tab.  G,  fig. 
1.    Localitv:  Same  as  last. 

Lepldfxlendron  Veltheimianum,  Sternb.  Vers,,  1—4,  p.  12, 
tab.  52,  fig.  2.     Carroll's  place,   Pope  county;  Chester  group. 

One  specimen  from  the  same  place  is  referable  with  doubt  to 
Lepkh)dendron  (jracile^  Brgt.,  and  another  to  Lepidodoidron  ele- 
gan^,  Brgt. 

Genus  LEPmosTROBUS,  Brgt.  Cones  or  catkins  of  species  of 
LepidcKlciidron,  formed  by  winged  sporanges  perpendicularly 
attached  all  around  a  common  axis,  with  the  wings  or  blades 
iJLepiditphjjUiun)  upraised  and  imbricated. 

Lepidostrohus  princcpH,  Sp.  nov.  Tab.  45,  fig.  1  to  4.  Cone 
large,  cylindrical,  about  one  foot  long,  or  more  ;  blades  sagit- 
tate at  the  base,  lanceolate,  taper-pointed,  marked  with  a  broad 
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nerve  in  the  middle;  pedicel  of  the  sporanges  oblanceolate, 
slightly  obtuse,  attached  to  a  slender  axis.  This  species,  as  it 
was  remarked  above,  is  related  to  Lepidostrobus  variabilis^  fig- 
ured and  described  by  Greiuitz;  but  the  blades  of  ours  are 
broader,  the  pedicels  bearing,  sporanges  longer  and  the  axis 
narrower.  The  name  variahilis  was  given  to  the  European 
species  on  account  of  the  great  variety  in  the  size  of  the  cat- 
kins. The  American  species  appears  always  large — at  least, 
all  the  numerous  specimens  collected  at  Duquoin  are  as  large 
as  fig.  1,  which  represents  only  part  of  a  cone,  and  is  already 
more  than  one  foot  long.  Fig.  2  and  3  show  the  transversal 
sections  of  a  catkin ;  fig.  4,  a  detached  blade  with  its  pedicel. 

Lepidostrobus  fuxsti/oUus^  Sp.  nov.  Cone  about  one  inch  thick ; 
scales  densely  imbricated,  with  the  blade  open,  nearly  horizon- 
tal, at  least  near  the  base ;  blade  short,  enlarged  at  the  base 
into  two  acute,  angular,  diverging  points,  ovate-lanceolate, 
somewhat  obtuse  at  the  summit ;  pedicel  of  the  sporange  nar- 
row, linear,  acute,  a  little  enlarged  above. 

This  is  the  cone  whose  blade  I  have  named  Lepidophyllum 
hastatum,  Geol.  Rept.  Run,,  p.  876,  tab.  17,  fig.  7.  The  pre- 
served part  of  the  cone  is  about  three  inches  long,  but  it  is 
broken  and  its  whole  length  is  not  known.  Locality :  Mazon 
creek,  Grundy  county.    Coal  No.  3. 

Genus  Lepidophyllum,  Brgt.  This  genus  is  preserved  for 
the  classification  of  the  fruit-bearing  leaves  or  bladed  sporanges 
of  the  Lepidostrobi,  for  as  far  as  they  are  known  only  in  their 
isolated  state,  and  have  not  been  seen  attached  to  a  common 
axis. 

Lepidophyllum  lanceolaium,  Brgt.  Figured  and  described  in 
the  GeoL  Repcrrt  of  Penn.j  p.  875,  pi.  17,  fig.  1. 

Lepidophyllum  majus^  Brgt.  Prod.^  p.  87.  Specimens  of  this 
and  the  former  species  are  in  the  State  Cabinet  of  Springfield. 
Locality  unknown. 
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Lepidophyllum  auriculatum,  Sp.  nov.  PI.  36,  fig.  6.  Blade 
long,  lanceolate,  pointed,  a  little  enlarged  in  the  middle,  mark- 
ed by  a  broad,  medial  nerve,  bearing  at  the  base  two  small, 
round  auricles ;  pedicel  of  the  sporanges  thick,  ovate,  enlarged 
under  the  blade,  a  little  obtuse  at  the  base.  Found  at  Neely- 
ville,  Morgan  county. 

Genus  Lepidophloyos,  Brgt.  Stem  cylindrical,  bark  covered 
with  scales,  or  by  the  persistent  base  of  decayed  leaves,  and 
marked  with  broad,  rhomboidal  scars.  The  relations  of  this 
genus  are  not  well  ascertained. 

Lepidopliloyos  ohcordatuin^  Sp.  nov.  PL  41,  fig.  1  and  2. 
Scales  lanceolate,  truncate,  inflated  in  the  middle ;  scars  of  the 
decorticated  surface,  cordiform,  obtuse,  overtopped  by  button- 
like, round,  small  crowns,  corresponding  with  the  base  of  the 
scales.  The  specimen  originally  showed  the  under  part  of  the 
bark;  but  by  removing  accidentally  the  coat  of  clay  upon 
which  the  impressions  are  marked,  the  scales  were  discovered. 
(Fig.  1,  specimen  from  Duquoin.)  Fig.  2  is  from  a  smaller 
specimen  found  at  Colchester— coal  No.  3.  In  this  one  the  scars 
have  nearly  the  same  general  outline,  dilated  on  both  sides, 
obtuse  below,  showing  above  a  vascular  scar  about  of  the  same 
form,  marked  by  three  horizontal  points. 

Genus  Knorria,  Sternb.  and  Gopp.  Stems  tree-like,  bearing 
basilar  conical  remains  of  nearly  imbricated,  or  closely  and 
spirally  placed  leaves. 

Knorria  imhricata^  Sternb.     Vers.^  1,  p.  37,  Chester  group. 

FIFTH  DIVISION.— STExMS  OF  FKRN  TREES. 

Genus  Megaphytum,  Artis.  Stem  tree-like,  apparently  large, 
furrowed,  dotted,  marked  by  large  scars  of  a  horse-shoe  figure, 
left  by  the  base  of  the  petioles  of  large  fronds  and  placed  in 
two  or  more  parallel  rows.     This  definition  is  somewhat  modi- 
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fied  from  the  author's.  Our  American  specimenB  evidently 
prove  that  the  scars  were  left  hj  the  petioles  of  large  finonds, 
and  not  of  branches.  This  genus  is  thus,  as  Prof.  Greinitz  has 
already  remarked,  nearly  related  to  Caulcpieris,  K  the  name 
of  Megaphytum  should  be  appropriated  to  represent  stems  bear- 
ing scars  of  undeveloped  or  adventive  branches,  following  Gol- 
denberg's  description  of  his  Megaphytum  giganteumy  a  new 
genus  should  be  established  for  the  classification  of  our  species. 

Megaphytum  protuherans,  Sp.  nov.  PL  47,  fig.  1  and  2. 
Scars  convex,  elevated,  square-oval,  slightly  emargenate  above, 
marked  in  the  upper  part  by  vascular  lines  of  nearly  the  form 
of  a  reversed  horse-shoe;  stem  irregularly  striated  and  pointed; 
points  of  various  size  and  placed  without  apparent  order.  Fig. 
1  represents  a  large  specimen  one-third  of  natural  size;  fig.  2 
two  scars  of  natural  size.  It  is  a  beautiful  species  found  in 
the  sandstone  under  the  upper  Chester  limestone  at  Carroll's 
place.  Pope  county. 

Megaphytum  McLayi^  Sp.  nov.  PI.  48,  fig.  1.  Scars  very 
large,  nearly  contiguous,  flattened,  surrounded  by  a  broad, 
smooth  margin,  broadly  square,  somewhat  rounded,  separated 
in  two  by  a  broad,  irregular  rib,  and  marked  on  both  sides  by 
the  irregular  auriculate  impressions  of  the  ducts.  I  have  seen 
of  this  remarkable  species  another  specimen  similar  to  the  one 
figured  here,  and  having  four  scars  still  larger  than  these.  It 
was  found  at  St.  John,  by  Mr.  John  McLay,  to  whom  the  spe- 
cies is  dedicated,  and  who  fell  at  the  battle  of  Shiloh,  in  Ten- 
nessee, in  defending  the  cause  of  his  adopted  country  and 
human  liberty. 

Genus  Caulopteris,  Lindley  and  Hutt.  Stems  tree-like, 
bearing  on  the  surface  large,  oval,  peltate  scars,  showing  the 
point  of  insertion  of  petioles  of  large  fronds  of  ferns;  scars  dis- 
tant, disposed  in  spiral  or  in  a  quincuncial  order,  surrounded 
by  a  broad,  simple  or  double  margin  (annulus)  diversely  marked 
by  oval  or  ciurved  above,  and  horn-like  vascular  impressions. 
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This  definition  brings  together  the  genera  Caulopterisy  Stemma- 
topieris  and  Ptychopteris  of  Corda,  for  reasons  which  cannot  be 
discussed  here.  Species  of  this  genus  are  rarely  found  in  the 
Coal  Measures.  The  whole  coal  flora  of  Europe  has  a  single 
species  of  the  section  Stemmatopterisj  and  three  or  four  species 
of  the  true  Caulopterw.  The  coal  flora  of  the  United  States 
already  counts  six  species  of  Stemmatoptcrls,  but  none  referable 
to  the  section  Caulopteris. 

Caidoptcris  insiijnis^  Sp.  nov.  PI.  49,  fig.  1.  Scars  very 
large,  exactly  oval,  bordered  by  a  smooth,  broad  (about  one 
inch)  annules.  Vascular  scars  horse-shoe  shaped,  with  the 
internal  branches  descending  nearly  to  the  basal  line,  where 
they  unite  in  a  point,  forming  a  spatulate,  pointed  or  beaked 
medial  rib,  \di\\  two  at  first  parallel  and  then  diverging  semi- 
lunar appendages;  surface  smooth,  except  the  rib  which  is 
marked  by  irregular,  deep  points  in  its  whole  length,  and  in 
the  space  between  the  appendages.  The  State  Cabinet  has  two 
specimens  of  this  remarkable  species,  both  from  Duquoin. 
Lower  Coal  Measures. 

From  the  size  of  these  scars  it  could  be  supposed  that  they 
were  from  very  large  trees.  But  the  marks  of  the  petioles  of 
fern  trees  are  comparatively  large.  The  stem  of  the  following 
species  is  ten  inches  in  circumference,  and  the  size  of  the  scars 
is  one-fourth  of  those  of  this  species.  If  the  proportion  in  the 
development  of  the  stem  was  the  same,  the  tree  bearing  this 
cicatrix  would  have  been  only  about  14  inches  in  diameter. 

Caulopteris  Worthenii,  Sp.  nov.  PI.  50,  fig.  1.  Stems  slen- 
der, about  three  inches  in  diameter,  somewhat  compressed ; 
scars  distant,  round  at  the  base,  narrowed,  horse-shoe  shaped 
above,  with  converging  branches;  vascular  scars  of  the  same 
form  as  the  annules,  marked  near  the  base  by  a  semi-lunar 
obscure  appendage.  The  specimen  figured  here  is  replaced 
by  sandstone.  It  appears  to  be  decorticated;  at  least  the  sur- 
face is  perfectly  smooth.     The  position  of  the  scars  is  marked 
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by  the  pointed  lines,  a,  6,  c,  fig.  1.  The  lower  scar,  a,  is  fig- 
ured 1  by  and  has  a  different  form  from  the  upper  one,  1  a. 
The  scars  at  b  and  c,  fig.  1,  are  obsolete,  scarcely  visible,  and 
consequently  the  true  disposition  of  the  leaves  is  only  supposed. 
It  appears  to  be  nearly  in  one-fourth.  Fig.  Ic  is  the  cross  sec- 
tion of  the  stem,  natural  size.    Found  at  Carmi,  White  county. 

SIXTH  DIVISION.— FRUITS  OR  NUTLETS. 

Genus  Trigonocarpum,  Brgt.  Fruit  ovoid,  three  or  six  cos- 
tate,  generally  marked  at  the  point  of  attachment  by  a  hexa- 
gonal depression. 

Trigonocarpum  juglanSy  Sp.  nov.  PI.  46,  fig.  3.  Fruit  of 
large  size,  about  one  inch  and  a  half  in  diameter,  nearly  round, 
apparently  three  ribbed;  ribs  elevated,  sulcate;  surface  nearly 
smooth,  slightly  striated  or  marked  by  narrow,  distant  lines, 
parallel  to  the  ribs.  The  figure  shows  all  that  can  be  seen  of 
the  preserved  part  of  this  fruit.  Found  in  a  piece  of  iron 
shale  at.  Murphysboro,  Jackson  county.    Lower  Coal  Measures. 

Trigonocarpum  rostellatum,  Sp.  nov.  PL  46,  fig.  6.  Fruit 
oval,  a  little  flattened,  three  ribbed  only  near  the  point,  which 
is  curved  in  a  short  beak;  lower  part  of  the  fruit  round  and 
smooth.  Locality:  Grayville,  White  county.  Upper  Coal 
Measures. 

Genus  Carpolithes,  Stemb.  Fruits  of  various  forms  and 
of  doubtful  aflSnity. 

Carpolithes  multistriatuSyt  Sterub.  PL  46,  fig.  2.  I  refer 
this  fruit  with  doubt  to  the  species  figured  by  Sternberg,  Vers., 
vol.  2,  tab.  39,  fig.  1  and  2.  The  American  form  is  longer, 
more  evidently  pointed  at  the  base,  more  obscurely  ribbed.  It 
is  oblong,  nearly  two  inches  long,  apparently  originally  inclosed 
in  a  large  shell  or  woody  envelope  transformed  into  coal.  It 
is  remarkable  that  in  our  fruit,  as  in  figure  1  of  Sternberg's, 
the  envelope  of  coal  matter  appears  to  be  extended  above  or 
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around  the  fruit  by  a  kind  of  frame  looking  like  a  part  of  a 
destroyed  envelope.  Locality:  Unknown.  Specimens  of  the 
true  C.  rmdtistriutus  have  been  found  at  Colchester.  They  are 
broader  but  shorter  than  this  described  form,  and  do  not  have 
any  trace  of  the  coaly  envelope. 

GarpoUtlies  JacJcsoneiisis,  Sp.  nov.  PI.  46,  fig.  4.  Fruit  about 
two  inches  long,  one  inch  broad,  ovate,  oblong,  pointed,  marked 
with  six?  elevated  ribs.  This  species  is  not  rare  in  coal  No.  1  B. 
It  may  be,  perhaps,  referable  to  Carpolithes  siilcatiis,  Sternb., 
though  far  different  in  general  outline.  Locality:  Murphys- 
boro,  Jackson  county.     Lower  Coal  Measures. 

Carpolithes  cistida,  Sp.  nov.  PI.  46,  fig.  5.  (From  a  speci- 
men in  my  cabinet,  found  at  Murphy sboro.)  This  fruit, 
which  in  general  outline  is  about  square-oblong,  appears  formed 
of  three  parts:  an  outer,  broad  or  thick  envelope;  a  medial 
one,  apparently  hard  and  thin,  replaced  in  the  specimen  by  a 
thin  coat  of  coaly  matter;  an  inner  kernel  or  fruit,  elliptical, 
inflated  or  convex,  smooth  and  marked  in  the  middle  by  an 
irregular  rib. 

Carpolithes  fasciculatus^  Sp.  nov.  PI.  46,  fig.  7.  Fruits  gen- 
erally flattened,  smooth,  oval,  short-pedicelled,  marked  in  the 
middle  by  a  short,  narrow  furrow.  A  common  species,  found 
especially  in  the  high  coal.  These  fruits  are  generally  three, 
four  or  more  together  in  close  proximity,  as  if  they  had  been 
attached  to  a  common  pedicel  or  in  bunches.  I  have  never- 
theless not  been  able  to  see  them  in  a  more  evident  connection 
than  in  the  specimen  copied,  fig.  7.  Is  plenty  at  Grayville, 
White  County ;  Upper  Coal  Measures. 

SEVENTH   DIVISION.— ROOTS  OR  ROOTLETS. 

Genus  Pinnularia,  Lindl.  and  Hutt.  Irregularly  branching 
filaments,  of  various  forms  and  sizes,  have  been  classed  under 
this  name.     One  of  them,  with  numerous  thread-like,  irregu- 
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ar  branches,  IHnnularia  capillacea^  LincQ.  and  Hutt.,  is  very 
aWndant  in  the  coal  shales,  especially  with  coal  No.  3.  The 
State  Cabinet  has  numerous  specimens  of  it. 


It  may  not  be  out  of  place  to  mention  here  the  remarkable 
Qyromices  ammonis^  Gopp.  PL  38,  fig.  6, 66.  A  spiral,  organized 
body,  which  has  been  referred,  by  Prof.  Goppert  and  other  Ger- 
man authors,  to  a  species  oi  fungus,  found  under  or  within  the 
coaly  matter  of  some  leaves  and  stems  of  the  coal  shales.  This 
species  is  abundant  at  Colchester  with  the  remains  of  various 
plants,  under  the  leaves  of  Callipteris  SulUvantii,  JFkcqpterisy 
Stigmariay  Gordaitesy  etc.  It  is  true  that  these  remains  appear 
sometimes  within  the  coaly  matter  of  the  plants,  or  imbedded 
in  it,  a  circumstance  which  may  have  led  the  German  Palaeon- 
tologists to  consider  the  species  as  a  fungus.  But  in  most 
instances,  these  small  bodies  have  left  their  prints  deeply 
marked,  or  rather  their  casts,  in  the  shales,  under  the  coaly 
matter  of  the  leaves.  Their  substance  was  consequently  hard. 
It  is  thus  easy  to  understand  that  if  ever  they  lived  under  the 
leaves  or  floating  stems,  the  pressure  has  forced  them  some- 
times within  the  softened  substance  of  the  leaves  and  stems,  as 
it  has  forced  them  within  the  clay.  I  have  examined  many 
specimens  of  this  species  under  divers  circumstances  of  posi- 
tion, etc.,  and  cannot  consider  them  but  as  the  small,  thick 
shells  of  an  Annelid.  Professor  Dawson,  of  Montreal,  who 
examined  this  species  a  long  time  ago,  has  considered  it  in  the 
same  light,  and  named  it  Spirorhia  carbonarius.  The  shell 
makes  about  two  spiral  turns,  and  is  marked  crosswise  by 
strong  ribs,  each  separated  by  three  or  four  thinner  ones.  Fig. 
6  shows  a  cross  section  of  the  species.  Fig  6  and  6  a  are  en- 
larged ten  diameters. 
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SUMMARY. 

Only  120  species  of  fossil  plants  are  named  and  described  in 
the  above  enumeration.*  Is  not  this  number  very  small,  and 
shall  we  not  admit  at  once  that  the  fossil  flora  of  the  coal  fields 
of  Illinois  is  extremely  poor  ?  Before  coming  to  such  a  con- 
clusion, and  to  arrive  at  a  better  understanding  of  the  general 
flora  of  our  American  coal  fields,  we  had  better,  I  think,  com- 
pare the  distribution  of  the  species  of  Illinois,  in  their  differ- 
ent genera,  with  those  of  Ohio  and  Pennsylvania,  as  far  as 
they  were  known  when  my  catalogue  of  Fossil  plants  was 
published  in  1858.     This  is  easily  done  in  the  following  table : 


GEXERA. 


1. 
2. 
3. 
4. 

5. 

6. 
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9. 
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1 
9 
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1 

13 
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0 
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1 

11 
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1 
0 
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*  Since  ibis  examination  was  made  (18G0),  the  number  of  species  of  the  Illinois 
fossil  flora  has  been  increased  by  the  discovery  of  more  than  30,  mostly  new  species, 
to  be  published  hereafter. 

f  All  the  species  of  the  genus  Noeggerathia^  as  I  have  limited  it,  belong  to  the  old 
red  sandstone.     There  is  no  trace  of  it  in  the  western  coal  basin. 

J  Our  only  species  of  American  Diciyopttrit  is  abundant  in  Pennsylvania,  Ohio,  Ken- 
tucky, and  even  in  Arkansas,  and  should  have  been  found  already  in  Illinois.  It  is  a 
local  species,  always  found  in  plenty,  but  in  surfaces  of  small  extent,  and  rather  ap- 
pearing in  the  low  Coal  Measures. 
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OINXRA. 


21.  Selaginites 

22.  Ljcopoditea < 

23.  Stigpnaria... 

24.  Sigillaria 

25.  Sjrigodendron , 

26.  Lepidodendron. 

27.  Lepidophloyos.. 

28.  Diplothegium .. 

29.  Ulodendron 

30.  Megaphytum.... 

31.  Gaulopteris 

32.  Knorria.. , 

33.  LepidostrobuB.. 

34.  LepidophjUam. 

35.  Brachyphyllum 

36.  Gardiocarpon. .. 

37.  Rhabdocarpos.. 

38.  Trigonocarpum 

39.  Carpolitbes 

40.  Pinnularia. ...... 
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To  this  comparative  table  I  will  only  add  a  few  remarks. 
The  whole  number  of  species  hitherto  known  from  all  the  coal 
fields  of  the  United  States,  is  not  much  over  four  hundred. 

Most  of  the  species  of  our  American  coal  plants  have  been 
collected  in  Pennsylvania,  where  the  coal  is  extensively 
worked,  not  only  over  the  whole  extent  of  the  coal  fields,  but 
in  the  different  stages  of  the  measures. 

In  Illinois,  on  the  contrary,  the  coal  is  worked  at  a  few 
places  only,  and  most  of  the  banks  hitherto  opened  are  roofed 
either  with  limestone  or  with  calcareous  shales,  having  an 
abundance  of  animal  remains,  but  no  plants. 

In  some  parts  of  the  Eastern  coal  fields,  especially  in  Penn- 
sylvania and  Ohio,  a  number  of  Geologists  and  of  amateurs 
interested  in  the  advancement  of  botanical  palaeontology,  have 
for  many  years  given  their  attention  to  the  collection  of  fossil 
plants,  and  have  preserved  the  specimens,  either  in  private 
cabinets  or  public  museums.     In  Illinois  very  few  persons  ap- 
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pear  to  have  collected  fossil  plants  from  scientific  interest,  and 
it  is  evident  from  what  I  have  seen  myself  in  the  coal  mine  s 
of  Colchester  and  Duquoin,  that  the  want  of  a  more  general 
interest  in  the  collection  and  study  of  the  coal  plants,  is  the 
main  reason  of  the  apparent  deficiency  of  species  indicated  by 
the  table. 

From  the  collections  made  by  Prof  A.  H.  Worthen,  Mr. 
Joseph  Even  and  myself,  there  have  been  procured  already 
some  data  which  are  worth  recording. 

The  number  of  new  species,  including  those  which,  though 
described  from  Europe,  are  new  for  America,  is  already  propor- 
tionally as  great  as  in  the  enumeration  of  the  coal  plants  of 
Pennsylvania — fully  50  per  cent.  This  is  a  new  evidence  of 
the  riches  of  the  American  coal  flora.  It  proves,  at  the  same 
time,  that  we  are  acquainted  only  with  a  small  number  of  spe- 
cies of  fossil  plants,  compared  with  what  we  may  expect  to  find 
hereafter. 

The  numerous  and  remarkable  new  species  found  within  the 
ironstone  concretions  of  Grundy  county  seem  to  indicate  that 
the  fossil  plants  preserved  in  the  shales  and  sandstone  of  our 
Coal  Measures  represent  only  a  part,  and  perhaps  a  proportion- 
ally small  one,  of  the  whole  flora  of  the  Carboniferous  epoch. 
The  maceration  has  apparently  entirely  destroyed  all  the  spe- 
cies whose  tissue  was  not  hard  and  woody.  Some  of  these  soft 
remains  have  been  left  in  broken  pieces,  as  the  nuclei  of  iron 
concretions;  but  many,  without  doubt,  will  remain  always 
unknown  to  us.  This  conclusion  is  already  indicated  by  the 
great  amount  of  fruits  or  nutlets  which  we  find  in  various  strata 
of  the  Coal  Measures,  and  which  can  not  be  referred  to  any 
species  known  to  us  by  their  leaves  or  other  organs. 

In  considering  the  fossil  plants  of  Illinois  according  to  their 
stratigraphical  and  geographical  distribution,  we  may  still 
remark : 

1st.  That  in  Illinois  we  have,  for  the  first  time,  the  oppor- 
tunity of  studying  the  plants  of  Carboniferous  strata  lower  than 
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the  Millstone  grit  (from  the  Chester  group  of  the  Subcarbonif- 
erous  series) .  The  plants  collected  in  Randolph  and  Pope  coun- 
ties, though  found  in  the  Subcarboniferous  measures,  are  mostly 
species  of  Lepidodendron^  Knorria  and  Stigmaria.  All  are  of 
the  true  Carboniferous  type;  some  of  them  even,  especially  all 
the  Sligmariay  ascend  high  in  the  true  Coal  Measures  above 
the  millstone  grit,  thus  indicating  for  the  low  coal  an  identity 
of  formation  by  an  identical  vegetation. 

2d.  That  the  predominance  of  large  vegetables  of  the 
LycopodiaceaB,  viz :  The  Lepidodendron  is  remarkable  in  these 
Subcarboniferous  strata  of  Illinois,  and  strengthen  the  conclu- 
sion already  taken  from  the  examination  of  the  Coal  Measures 
of  other  States :  that  the  flora  of  the  lower  coal  was  essentially 
composed  of  large  species  of  L^mlodendrony  and  that  these  were 
subsequently  replaced  by  other  species  or  genera.  To  confirm 
this  opinion  we  have  only  to  compare  the  Subcarboniferous 
fossil  flora  of  Pope  county  with  that  of  Colchester,  Duquoin 
and  Mazon  creek,  three  coals  whose  geological  horizon  is  near 
the  base  of  the  Mahoning  sandstone.  Here  we  have  scarcely 
any  species  of  Lepidodendron,  a  few  Sigillaria  of  the  section  of 
the  Leiodermaria,  and  of  small  size,  and  a  proportionally  very 
large  number  of  ferns.  This  peculiar  distribution  of  fossil  re- 
mains of  plants  being,  in  Illinois,  in  perfect  accordance  with 
what  has  been  observed  in  the  Coal  Measures  of  other  States, 
evidently  shows  that  the  varieties  of  vegetation  are  not  due  to 
peculiar  and  local  influences,  or  to  peculiar  botanical  zones,  but 
are  truly  in  concordance  with  the  different  horizons  of  the  Coal 
Measures,  and  thus  indicate  successive  or  different  formations. 
K,  then,  we  were  all  to  study  and  to  know  the  plants  which 
have  contributed  to  the  formation  of  each  bed  of  coal,  the  re- 
mains of  these  plants,  when  found  in  the  shales,  would  always 
indicate  a  peculiar  horizon. 

3d.  The  examination  of  the  coal  flora  of  Illinois  proves  the 
identity  of  vegetables  in  the  whole  American  coal  fields.    The 
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only  fossil  plant  described  from  the  Nova  Scotia  Coal  Measures, 
which  had  not  yet  been  found  in  Pennsylvania  and  Ohio,  viz : 
Odontopteria  siibcuneatay  has  been  found  at  Mazon  creek.  The 
plants  of  this  last  place  are  mostly  identical  with  those  of  New- 
port, Bhode  Island.  Those  of  coal  No.  3,  at  Colchester  and 
Duquoin,  are  also  mostly  the  same  as  those  of  the  Haddoc  coal 
bank  at  Breathett,  Kentucky,  of  South  Salem  vein  of  Potts- 
ville,  Pennsylvania,  of  Stark  county  coal  in  Ohio,  etc.  Thus, 
I  think,  we  can  readily  admit  that  the  contemporaneousness 
of  formation  is  recognizable  over  the  whole  extent  of  our  coal 
fields,  not  only  on  a  general  point  of  view,  but  even  considering 
each  separate  bed  of  coal. 


APPENDIX. 

Since  1863,  when  my  report  was  delivered,  I  have  had 
opportunity  to  examine  a  large  number  of  specimens,  found  in 
the  iron  concretions  of  Mazon  creek,  near  Morris,  Grundy 
county.*  As  the  species  of  a  certain  locality,  compared  with 
the  number  of  specimens  in  which  they  are  represented,  give 
us  a  pretty  fair  insight  into  the  vegetation  of  the  coal  epoch, 
at  least  for  a  peculiar  horizon,  it  may  be  interesting  to  have 
enumerated  in  a  table  all  those  which,  to  my  knowledge,  have 
been  found  in  that  remarkable  locality. 


No.  of  ipec. 
1.  Neuropteris  hirsuta,  Lsqx 120 


2. 
3. 
4. 
6. 
6. 
7. 
8. 


n 


II 


II 


II 


II 


II 


II 


Glarksoni,  Lsqx 1 

flexuosa,  Brgt.f 1 

plicata,  Stemb 1 

Loschii,  Brg^ 4 

yermicularis,  Lsqx 2 

tenuifolia,  Brgt.J 2 

rarinervis,  Banb 16 


No.  of  ipee. 

9.  Neuropteris  Desorii,  Lsqx 1 

10.  ^'         fimbriata,  Lsqx.{ 1 

11.  ^'          Efenii,  Lsqx 2 

12.  '<         pachjderma,  Lsqx 2 

13.  ''         inflata,  Lsqx 2 

14.  **         yerbensefolia,  Lsqx.||...  4 

15.  Odontopteris  Wortheni,  Lsqx.....«^.  3 

16.  '*            sttbcuneata,  Banb....  4 


*  Especially  in  the  cabinet  of  Prof.  J.  D.  Dana,  of  New  Hayen,  of  Schenectady  Col- 
lege, and  of  Mr.  Eyen,  at  Morris;  this  last  remarkable  indeed  for  the  number  and 
beanty  of  the  specimens. 

f  An  obscure  specimen  only ;  it  may  be  a  large  form  of  Neuropttrit  Lotehiu 

X  This  species  is  abundant  in  the  shales  aboye  and  below  the  upper  coal  at  Morris, 
and  also  at  Colchester. 

§  A  fine  specimen  of  this  species,  with  alternate  leayes  attached  to  the  rachis.  This 
species,  rare  in  Illinois,  is  common  in  the  iron  concretions  between  Athens  and  Mari- 
etta, Ohio,  at  the  same  horizon. 

II  From  specimens  in  Mr.  Eyen's  cabinet  at  Morris.  The  species  appears  bipinnat«ly 
diyided;  the  alternate  leaflets  of  the  same  form  as  the  one  deseribed  and  figured  in 
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17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 


No.  of  spec. 

Odontopteris  sequalis,  Lsqx 2 

Sphenopteris  rigida,  Brgt 2 

"             trifoliata,  Brgt 1 

"             latifolia,  Brgt 1 

**             abbreviata,  Lsqx 1 

Hjmenopbjilites  Clarkii,Lsqx 12 

"                   birsutus,  Lsqx...  l 

Aletbopteris  Massillonis,  Lsqx.*  ...  1 

Owenii,  Lsqx.f ^ 

Serlii,  Brgt 5 

Coxiana,  Lsqx 9 

crenulata,  Brgt 10 

rngosa,Lsqx 1 

Pluckneti,  Brgt 3 

nervosa,  Brgt 1 

pectinata,  Lsqx.  J 1 

stellata,  Lsqx 1 

Callipteris  Sullivantii,  Lsqx 10 

Pecopteris  pteroides,  Brgt 1 

Cistii,  Brgt 1 

polymorpha,  Brgt 2 

villosa,  Brgt 185 

orcoptcredis,  Brgt 3 

arborescens,  Brgt 3 


II 
ti 
II 
it 
II 
<( 
(( 


n 
ti 


41. 

42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
50. 

57. 
58. 

50. 
00. 
61. 


No.  of  8p«C. 

Pecopteris  lepidorrhachis,  Brongt. 

(stems) 2 

cjathea,  Brgt 1 

unita,  Brgt 65 

Grandini,  Brgt 2 

plamosa,  Brgt 6 

Murrajana,  Brgt 4 

Newberryi,  Lsqx 3 

Cordaites  borassifolia,  Ung 1 

Spbenophyllum  Scblotheimii,  Brgt  10 
"  emarginatum,Brgt     4 

Annularia  longifolia,  Brgt 26 

"  sphenopbjlloides,  Ung..  12 

AsteropbjUitcs  longifolius,  Brgt ...     1 


ti 
ti 
ti 
ti 
it 
ti 


n 


rigidus,  Stcrnb.....  2 

cquisctiformis,  Bgt  15 

foliosus,  Lindl.and 

Hntt.J 4 

subla'vis,  Lsqx 4 

lanceolatus,   Lsqx. 

(fruit) 2 

Calamitcs  nodosus,  Brgt 4 

''           approximatus,  Brgt 2 

Selaginites  cavifolius,   Lsqx 2 


(I 


it 


u 


u 


the  report,  vary  in  size  from  one  to  tbree  incbes  long.  To  tbe  genus  Neuropteris  should 
be  added  some  specimens  of  the  formerly  admitted  genus  Cyclopteria  var.  Cyelopteria 
obliquua^  Brgt.,  and  CyclopUris  ingens,  Lindl.  and  Ilutt.,  both  found  at  Morris.  The  first 
is  referable  witli  doubt  to  NeuropUrua  hirsuta,  the  second  to  Neuropteria  rarinervia.  I 
have  seen  six  specimens  of  this  last  form,  and  ten  of  the  first. 

*  An  obscure  specimen.  May  represent  a  form  of  Alethopleria  aquilina^  Brgt., 
which  is  abundant  in  the  shales  of  the  coal  at  Morris,  and  of  that  of  Neelysville  and 
Daquoin. 

f  A  poor  specimen.     May  be  referable  to  AlethopUria  Coxiana^  Lsqx. 

J  A  new  species,  sent  for  determination,  by  Mr.  Wilbur,  of  Chicago.  It  is  a  fruit- 
ing frond,  lanceolate,  taper  pointed  in  outline,  bipinnately  divided.  The  pinnae  arc 
linear,  narrow,  undulating,  rather  turned  upwards  from  the  middle,  with  a  narrow 
rachis  ;  the  pinnules  are  very  narrow,  short,  linear,  obtuse,  deeply  marked  in  the  stone, 
very  numerous,  perpendicular  to  the  rachis,  with  a  strong  medial  nerve,  veinlets  obso- 
lete. In  the  upper  part  of  the  frond  the  pinnx  decreases  in  size  and  pass  into  simple 
pinnules.  On  the  same  stone  there  are  a  few  detached  pinnules  o(  Alethopteria  Coxi- 
ana, The  new  species  might  be  its  fruiting  frond,  though  there  is  no  likeness  what- 
ever  in  the  leaflets. 

2  Most  abundant  in  stems  and  floating  roots  in  the  shales  under  the  coal  at  Morris. 


470 


APPENDIX. 


No.  of  q>ee. 

62.  Selag^nltes  crassus,  Lsqx^ 1 

63.  Ljcopodites     asterophjllitsfolias, 

Lsqx 1 

64.  Stigmaria  Eyeiiiii  Lsqx.* 2 

65.  Lepidodendron  Bimplex,  Lsqx.. 1 

66.  Lepidostrobus  princeps,  Lfqx 3 

67.  "               hastifolins,  Lsqx.....  2 


No.  of  ipee. 

68.  Lepidostrobas  lanceolatas,  Brg^t ...     1 

69.  Garpolithes  multistriatns,  Stembf     1 

70.  Pinnularia  capillacea,   Lindl.  and 

Hutt 4 

71.  "  facoides,  Lsqx 2 

SeTentj-one  species,  represented  by  614 

specimens. 


*  It  is  worth  remarking  that  Stigmaria  is  generally  absent  in  the  shales  and  concre- 
tions of  coal  No.  3.  This  may  account  for  the  absence  of  species  of  large  SiffiUaria. 
The  deep  part  of  the  swamps  appear  to  have  been  filled  mostly  with  stems,  floating 
branches  or  roots,  and  leaves  of  AtterophyUiteM  folionu, 

f  A  remarkable  specimen,  sent  also  for  determination  by  Mr.  Wilbnr.  The  end  of 
the  fruit  is  truly  flattened  by  a  deep  impression  of  a  leaf  of  CaUipteris  SuUivantiif 
proving  that  even  the  hardest  veinlets  have  been  softened  to  a  mere  paste  by  the  pro- 
cess of  emerecausis,  or  slow  combustion  in  water. 
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ERRATA. 


Page  61, 15th  line  firom  bottom,  for  **D.  gradllii**  read  **D.  grftdUs/' 

Page  71, 9th  line  from  bottom,  for  **exaTn"  read  **ezaTUB.** 

Page  81, 10th  line  fh>m  top,  for  ^'Strophodoa  unaia"  read  '*8trophodaa  tenoia.*' 

Page  114, 4th  line  fh>m  bottom,  for  **spaciea**  read  '*apeclee.** 

Page  194, 17th  lino  from  bottom,  for  "atrlngent"  read  ''•trongeat/* 

Page  IM,  10th  line  from  bottom,  for  ''Ctenocanthoa**  read  '*Ctenacanthat.** 

Page  181, 6th  line  fh>m  top,  for  ''Ch.  loriformos**  read  ''Ch.  loriformls.'* 

Page  186,  8d  line  fh>m  bottom  of  note,  for  ^abore  the  middle**  read  **near  base  (fl  Coal  Meaaares.** 

Page  187,  nth  and  14th  linea  from  top,  for  **OplflthocaeUan**  read  ^"OpUthoooelian.** 

Page  188,  ad  line  from  top,  for  *'BorborocaBtea"  read  ''Borborocostea.** 

Page  146, 18th  line  fh>ro  bottom,  for  **Ooniallte**  read  **Oonlatlte.** 

Page  150,  Ut  line  at  bottom,  for  "species**  read  ''specimens  ;**  also,  18th  line  from  bottom,  as  well  aa  5th  line 

fh>m  top,  of  p.  165,  for  **paIceontologists**  read  'i>alaM>ntolog1sts.** 
Page  153, 8d  line  flrom  bottom,  for  ''graaloee**  read  "granolose  ;**  and  Uth  line  fh>m  top,  for  **hexlgona1"  read 

**hexagonaI.** 
Page  158, 15th  line  fh>m  bottom,  for  ^^Rynchonella**  read  **Rhynchoncflla.** 
Page  160, 6th  line  fh>m  top,  for  *'1810**  read  **1806  ;**  and  7th  line,  fbr  ''II,  p.  174,"  read  ''I,  p.  SO.** 
Page  167, 4th  line  fh>m  top,  for  "Miller**  read  "Monster.** 
Page  191, 5th  line  fh>m  top,  strike  oat  **the**  after  *'Batocrlnas  ;**  and  14th  line  fh>m  bottom,  for  **PreUm*'  read 

"Berlin.** 
Page  908, 8th  line  from  bottom,  for  "abconical**  read  **oboonlcal.** 
Page  318, 9th  line  from  top,  for  "sopraradials  S  or  4  z  10**  read  "sapraradlals  3z  10  ;**  and  3d  line  from  below, 

for  "over  the  interradial  and  anal  spaces*'  read  **over  the  axUlary  spaces.** 
Page  340, 1st  line  at  top,  insert  **Lb**  before  "like  Scaphiocrinos  simplex  ;**  3d  line,  insert  "bat**  before  *'dllfers.** 
Page  368,  insert  **Dichocrinus  constrictas,  M.  and  W.,**  between  the  9th  and  10th  lines  Arom  top. 
Page  373, 9th  line  from  bottom,  strike  oat  the  "?**  after  ''Body.** 

Page  380, 18th  line  from  top,  for  "1814**  read  "1813  ;*'  and  14th  line,  for  "tab.  68**  read  "I,  p.  58.** 
Page  999, 4th  line  fW>m  top,  for  "Dorsal  valve**  read  "Ventral  valve.*' 
Page  864, 8th  line  fh>m  top,  for  "shell  smoother**  read  "shell  smooth.** 
Page  896,  nth  line  from  top,  for  "aim-  eyea**  read  "simple  eyes.** 
Page  415,  t8th  and  15th  lines  fh>m  top,  for  "Saganella**  read  "Sagenella.** 
Explanations  of  PI.  Z,  4th  line  fh>m  top,  for  "angostas**  read  "angastas.** 

H.  B.— A  few  errors  and  omissions  in  the  references  in  the  text,  to  particular  flgnres  on  some  of  the  plates, 
are  corrected  by  the  explanations  of  the  plates. 
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PLATE    I. 

PAGB 

Fi«?.    1.  Cladodub  robustus.     Anterior  face 20 

1  a.  Base  in  outline  from  above. 

Fig.    2.  Cladodus  micropus.    Anterior  face 21 

2  a.  Side  view. 

2  b.  Base  from  above. 

Fig.    3.  Cladodus  spinosus.     Anterior  face 22 

3  (I.  Base  from  beneath. 

Fig.   4.  Cladodus  stenopus.    Anterior  face 23 

4  a.  Base  from  above. 

Fig.    5.  Cladodus  mortifer.     Anterior  face 22 

Fig.    6.  Cladodus  maonificus?    Anterior  face 24 

C  a.  Base  from  above. 

Fig.    7.  Cladodus  axoulatus.    Posterior  face 24 

8.  Anterior  face. 

8  a.  Base  from  below. 

Fig.    9.  Cladodus  zyoopus.     Anterior  face 25 

0  a.  Base,  under  side. 

10  a,  A  larger  specimen. 

Fig.  11.  Cladodus  ferox.     Anterior  face 26 

lid.  Base  from  beneath. 

Fig.  12.  Cladodus  politus.     Anterior  face 27 

Fig.  13.  Cladodus  costatus.     Anterior  face 27 

13  a.  Base,  under  side. 

Fig.  14.  Cladodus  turritus.     Anterior  face 28 

Fig.  15.  Cladodus  ORANDis.     Anterior  face 29 

15  a.  Base  of  a  small  specimen. 

Fig.  16.  Cladodus  lamnoides.     Anterior  face 30 

16  a.  Side  view. 

Fig.  17.  Cladodus  gracilis.     Anterior  face 30 
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PLATE   II. 

PAGE 
Fig.  1,1a.  PeTALODUS  DESTRUCTOR 35 

2,  2  c.     Anterior  and  posterior  crown  faces  of  another  specimen. 
2h.     Root,  posterior  surface. 

2  e.     Profile  section. 

3.  Small  low  tooth. 

Fig.  4.  Petalodus  linguifer 37 

Natural  size. 
4  a.     Vertical  view. 

Ab.     Profile  section. 

5,  5  a.     Posterior  and  anterior  views  of  worn  specimen. 

56,  5c.  Profile  sections  of  two  teeth. 

Fig.  6,  6a.  06.  Antliodus  mucronatus 38 

Posterior  and  anterior  views  and  section. 

Fig.  7,  7a,  7h.  Antliodus  parvulus 38 

Posterior  and  anterior  views  and  section. 

Fig.  8,  8  a,  Sh.  Petalodus  (Petalorhi/nchm)  striatus 40 

Posterior  and  anterior  views  and  section. 

Fig.  9,  9a.  Antliodus  robustus 39 

Posterior  and  anterior  faces. 
Oft,  Or.     Side  view  and  section. 

Fig.  10,  10a.  Antliodus  8IMILI8 41 

Anterior  face  and  section. 
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PLATE  IV. 

PAGE 
Fig.     1,  1  <7,  1  e.      DiPLODUS  LATUS 60 

Fig.    2.  DlPLODUB  COM PBSSSUS 60 

Fig.     3.  DlPLODUB  DUPLIOATUS. 61 

3  a.     Opposite  side  of  same  tooth  magnified. 

Fig.    4.  DiPLODVS  iNciTBYUB.    PoBterioF  aspect,  enlarged 62 

4  a.     Side  view  in  outline. 

Fig.    5.  Obodus  plioatub.    Side  view 63 

Fig.    6,  6  a,  Obodub  elsoastulub.    Top  and  side  view * 64 

Fig.    7,  7  a,  Obodub  obn  atub.    Upper  surface  large  and  small  tooth  enlarged .  65 

8,  8  a.     Side  and  top  views  of  smaller  specimen,  natural  size. 

Fig.    9,  9  o.  Obodub  tubrboulatus.    Side  and  crown  sorfaces  enlarged 66 

Fig.  10,  10<7.  Obodub  mammillabib.    Top  and  side  views,  natural  side 66 

Fig.  1 1 .  Obodub  mikuboulub.     A  series  of  four  teeth,  magnified  once. ...  67 

Fig.  12.  Obodub  minutub.     A  series  of  four  teeth,  enlarged  once 6S 

Fig.  13.  Obodub  mdlticabinatub.     Upper  surface,  natural  size 62 

13  a.     Side  view  of  same  fragment. 

Fig.  14,  14a.  Cabohab^pbib  Wobtreki.  Poeterior  face  and  profile,  nat  size. 69 
Fig.  15, 15a,  156.  Petbodub  oooidentalib.  Top  and  side  views,  two  specimens.  .70 
Fig.  16, 16a.  Petbodub  oociDENTALiB.    Yar? 

Fig.  17.  Petbodub  acutub.    Enlarged. 72 

Fig.  IS,  18a,  1S&.  Ctbnoptychiub  bemiciboulabib.     Front,  top  and  side  views. 72 

Fig.  19. 19  a.  Helodub  cokioulub.     Posterior  and  side  views 75 

Fig.  20,  20  a.  Helodub  cabbokabiub.     Posterior  face  and  profile  section 75 

Fig.  21,  21a,  21&.  Helodub  deksqumaxi.     Top  and  side  views  and  profile 76 

Fig.  22.  Helodub  bifobmib.     A  series  of  three  teeth 77 

22  a,     A  detached  tooth. 

Fig.  23.  Helodub  elytba.    A  scries  of  three  teeth 78 

Fig.  24.  Edestub  mikob.     Side  view  of  tooth,  fragment  of  Jaw  attached . .  84 


PLATE  V. 

PJLQTR 

Fig.  1.                 Hblodus  OOMP1IBS817&    SnlaTged  to  two  diameten 78 

Fig.  2.                 Hklodus  P0L1TU8.     Posterior  face 79 

Fig.  8,  8  a.          HsLODTTfl  OIBB08X78.     Posterior  (kce  and  protile  section 79 

Fig.  i,  4  a.          HELODtrs  PLA.OKMTA.     Uppef  and  posterior  surfiices 80 

Fig.  5,  5  <7,  5  K    Hblodttb  limax^    Top,  side  and  end  views 60 

Fig.  6,  6  ^,  6  ^.    HsLODUS  DEiericULATUS.     Side  and  top  views,  and  profile  section  81 

Fig.  7,  7  a.          Hblodus  chbnuiatus.    Upper  and  under  sorflMes 82 

Fig.  8, 8  <7,  8  b.    Hblodttb  ukdttlatus.     Top  and  dds  views,  and  section 82 

Fig.  9,  9  «r,  9  K    Hblodus  angulatus.     Top,  side  and  end  views 83 

10  to  15  a.     Teeth  of  different  sizes  and  forms. 

Fig.  16,  l^(t.      Hblodus  suloatus.     Top  and  side  views  of  small  tooth S3 

Fig.  17,  17  f*,      Chomatodus  ?  oostatus.     Upper  sorfiMx;  and  section 85 

Fig.  18,187, 1S\  Chomatodus  elbqaks.     Side  and  top  views,  and  profile  section  86 
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PLATE  VI. 

PAGI 

Fig.  1 .  Helodus  consoudatvs.     Superior  face 87 

1  a.  Inferior  face. 

1  b.  Profile. 

2.  A  shorter  tooth. 

2  a.  Under  side  of  tooth. 

Fig.  3.  Heloduk  (cochliodus)  nobilis.     Posterior  face 83 

3  a.  Superior  surface. 

3  6.  Profile. 

4.  Series  of  teeth  seen  from  above. 

4  a.  Posterior  face  of  largest  tooth. 

4  6.  Profile  of  No.  4. 

5.  Series  of  teeth  found  with  Cochliodus  nobilis. 

5  a.  Profile  of  same  series. 

6  Profile  of  series  of  smaller  teeth  from  same  individual  .13  No.  5. 
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PLATE  VII. 

PAGI 
Pig.   1.  COCBLIODUS  NOBILIS 89 

Terminal  tooth  of  upper  jaw,  ?  left  side,?  upper  surface. 

2.  Terminal  tooth  of  upper  jaw,  ?  right  side,  ?  upper  surface. 

3.  Terminal  tooth  of  lower  jaw,  ?  left  side? 
3  1.    Profile  of  same. 

4.  Terminal  tooth  of  lower  jaw  ?  right  side  ? 


PLATE    IX. 


Vi^.    1  DeLTODUS  ANOULARI8 97 

Fig.  2.  Deltodvs  STKLLATU8.     PoBterlor  terminal  tooth 97 

3.  Anterior  lateral?  tooth. 

3a.  Profile  of  same. 

Fig.  4.  Deltodus  complanatus.     Upper  surface  of  terminal  tooth  98 

Fig.  5  Deltodus  UNDULATUS.     Upper  surface  of  terminal  tooth....  98 

Fig.  6.  Deltodus  GiNGULATUS.     Upper  8 ur face  of  terminal  tooth...  99 

Fig.  7.  Deltodus  spatulatus.     Upper  surface  of  terminal  tooth... 100 

Fig.  8.  Deltodus  RUOMBOIDEUS.    Upper  surface  of  terminal  tooth..lOO 

Fig   9.  Deltodus  GRANDI8.     Upper  sur&ce  of  terminal  tooth 100 

9  a.  Profile. 


PLATE    X. 

Fig.    1.  Saxhalodis  PARvrixs.     T'ppcr  surface 102 

1  a.     Profile  view. 

Fig.    2.  Sandai.odus  sPATVLATra lOH 

Fig.    3.  Sandalodhs  AN(n;sTAS 103 

Fig.     4.  SA.NDALOnVti   CARBON ARli; 8 104 

5.     Larger  specimen  of  opposite  side. 

Fig.    6,7,8.        Sandalodus  L^v^issiMus 1(»4 

Fig.    9.  Sandalodus  granihs 1 05 

Fig.  10.  Htnoi)!:s  CAr('EC)i.»'>».     Seen  from  above 1(K'» 

10  a.  Side  view. 

10  6.  Profile  section. 

10  c.  Portion  of  triturating  surfsu-c.  magnified. 
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PLATE  XI. 

PAGB 

Fig.  1.  PsAMMODUS  POR08U8?     Upper  surface 107 

1  a.  Side  view. 

1  6.  End  view  in  outline. 

Fig.  2.  PsAMMODUS  ANQULARis.     Upper  surface 107 

2  a.  Side  view. 

2  b.  End. 

Fig.  3.  PsAMMODUS  RUGOsus?     Upper  surface  of  small  tooth 108 

3  a.  Side  view. 

Fig.  4.  PsAMMODUS  SEMI-CYLINDRICU8.     Upper  Surface 109 

4  a.  Profile. 

Fig.  5.  PsAMMODUS  RETICULATU8.     Upper  surface 109 

5  a.  Profile. 

Fig.  6.  PsAMMODUS?  RH0MB0IDEU8.     Upper  sur face 110 

6  a.  Side  view. 

Fig.  7.  Trigonodus  minor.     Upper  surface 112 

7  a.  Side  view. 

Fig.  8.  Trigonodus  major.     Upper  surface 112 

9.  Opposite  tooth,  ditto. 

9  tf.  Side  view. 
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PLATE    XII. 

PAOB 

Fig.  I.  HoMAOANTHUB  OIBBO0V8.     6i(l«  Tiew — natontl  size. 118 

Fig.  2.  Lkptaoanthub?  oooidektaub 116 

Fig.  8.  Oraoabthus  fniokub 117 

Fig.  4.  Otenaoantbub  ahoitlatus. 118 

4  a.     Side  and  posterior  faces — natural  sise. 

Fig.  5.  Otenaoahthub?  oobtatub 120 

Fig.  6.  HoMAOARTHUB?  BioTOB.    Side  view — Datand  size. 115 

Fig.  7.  Dbbpanaoabthub?  btbllatub. 125 

Fig.  8.  DnPANAOANTHUB  ANOIFB 122 
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PLATE   XVI. 

PAc;r. 

Fig.  1.  AviouLOPKOTKN  BURI.INGTONBX8I8,  M.  and  W 231 

1  a.     View  of  left  valve,  with  surface  partly  exfoliated. 
I  ft.     A  portion  of  the  surface,  magnified. 

Fig.  2.  Zbaorinus  Tboostakus,  M.  and  W 186 

Body  and  arms  entire. 

Fig.  3.  Paljeohinus  bublingtonsksis,  M.  and  W 230 

3  a.     View  of  a  specimen,  showing  a  part  of  the  ambulacral  and  inter-amhula- 
cral  plates. 

o  b.     An  enlarged  view  of  a  part  of  one  of  the  ambulacra,  and  the  adjacent 
inter-ambulacral  plates  on  each  side. 
One  of  the  surface  spines,  magnified  about  three  diameters. 

PoTBBiooBiNUS  SwALLOYi,  M.  and  W 183 

View  of  anterior  side  of  body  and  arms. 
View  of  posterior  side  same. 

DiOHOCBiKus  0ONU8,  M.  and  W 169 

Side  view  of  a  specimen  without  arms. 
Posterior  view  of  same. 

StBOTOOBINUS  BRGALI8. ' 1 92 

Anterior  view  of  the  body,  with  expanded  vault  and  arms  broken  away. 
Posterior  view  of  same . 
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5  b. 
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PLATE   XVII. 

PAOI 

Sphenopoterium  compressum,  M.  and  W 234 

Side  view. 

Magnified  surface  markings. 

Profile  view  in  outline. 

Sphenopoterium  0BTU8UM,  M.  and  W 283 

Upper  side  of  a  large  specimen,  with  nine  cells. 

Profile  view  of  another  specimen,  with  four  cells. 

Upper  side  of  same. 

Magnified  surface  markings  of  same. 

Under  side  of  specimen,  with  four  cells. 

Kiir.  3.  Onychocrinus  Norwoodi,  M.  and  W 245 

Anterior  view,  showing  the  bodjr,  with  portions  of  the  rays  and  column. 

KJcj.  4.  Cyathocrinus  angulatus,  M.  and  W 234 

Side  view  of  body  (distorted)  and  portions  of  arms. 

Fig.  5.  Cyathocrinus  Sapfordi,  M.  and  W 236 

5  a.     Anal  side  of  bodv,  without  the  arms. 
5  b.     Under  side. 

Fig.  6.  ScAPHiocRiNUS  DECADACTYLU8,  M.  and  W 238 

Side  view  of  bod}*  and  two  of  the  arms,  with  fragments  of  other  arms. 

Fig.  7.       Onychocrinus  Monroensis,  M.  and  W 244 

Side  view,  showing  body,  arms  and  column,  with  the  small  finger-like 
scries  of  anal  piecen  in  their  natural  position  between  the  two  poste- 
rior rays. 

Fig.  8.  Oligoporus  DANi«,  M.  and  W 249 

Side  view  of  a  flattened  specimen,  showing  two  of  the  ambulacra,  aud 
the  large  inter-ambulacral  plates  filling  the  space  between. 
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PLATE    XVIII. 

PACrK 

CnoNETES  PLANUMBONA,  M.  and  W    lyA 

Dorsal  view. 

Ventral  view. 

Surface  markings,  enlarged. 

Outline  section,  showing  the  arching  of  the  valvcfl. 

AvicuLOPECTEN  OwENi,  M.  and  W 2r)(> 

Vjew  of  right  valve. 
Surface  markings,  magnified. 
Outline  profile  view  of  right  valve. 

AvicuLOPECTEN  oblongus,  M.  and  W 2r).S 

Left  valve. 

Mould  of  same  in  matrix,  without  the  hinge  margin. 

AvicuLOPECTEN  amplus,  M.  and  \V 257 

Right  valve,  showing  the  deep  sinus  in  the  margin  for  the  pasflugc  of 

the  byssus. 
Ligament  area. 
A   large  left  valve,  with   surface  somewhat  worn.      The  dotted   lino 

shows  the  position  of  muscular  scar,  as  seen  in  another  specimen. 

Fig.  5.  Zeacrinus  planobrachiatus 240 

Side  view  of  bodv  and  arms. 

Pig.  6  Pleurotomaria  Suumarpi,  M.  and  W 2<>0 

6  a.     Side  view  showing  the  aperture. 
6  b.     Opposite  view. 

Camarophoria  subtrigona,  M.  and  W 251 

View  of  ventral  valve. 
Profile  view. 
Front  view. 

Athyrts  plaxosulcata,  Phillips?  (sp  ; 254 

Profile  view  of  the  two  valves  united. 
Dorsal  view  of  same  specimen. 
Dorsal  view  of  a  larger  specimen. 
Ventral  view  of  last. 
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PLATE    XIX. 

TAQK 

Sphenopoterium  cuneatum,  M.  and  W 2G2 

Side  view  of  a  specimen  codtaining  four  cells. 
Profile  view  of  same. 
Side  view  of  another  larger  specimen. 
Enlarged  surface  markings. 

D1CHOCRINU8  C0N8TRICTU8,  M.  and  W 2(>3 

Under  side  view. 

Anterior  view  of  same,  without  arms. 

Anal  side  of  same. 

Mtausta  concentrica,  M.  and  W 281 

View  of  left  valve. 
Anterior  view  of  same. 
Enlarged  surface  markings. 

Straparollus  8IMILI8,  M.  and  W 285 

View  of  upper  side. 

Profile  showing  the  aperture. 

Straparollus  8IMili8  var.  planus,  M.  and  W 286 

Upper  side. 

Profile  showing  the  aperture. 

View  of  umbilicus  and  under  side. 

Platycrinus  penicillus,  M.  and  W 266 

Specimen  with  arms,  column  and  tentacles  attached. 

Part  of  column  enlarged. 

One  of  the  segments  of  the  same. 

ScncENASTER  FiMBRiATA,  M.  and  \V 278 

View  of  a  nearlv  entire  specimen,  dorsal  side. 
7  b.     Enlarged  view  of  one  of  the  rajs,  showing  the  arrangement  of  the  piec  es 

and  pores,  as  seen  when  the  surface  is  ground  down. 
7  c.     Under  side  of  same,  showing  the  oblique  arrangement  of  the  adarabu- 
lacral  pieces  and  the  intervening  ambulacral  furrow,  which  latter  is 
proportionally  much  too  broad,  in  consequence  of  compression. 
'   7  d.     Under  side  of  an  imperfect  specimen,  natural  size,  showing  the  adam- 
bulacral  and  oral  pieces,  without  the  disc. 

Fig.  8.  Dentaltum  VENU8TUM,  M.  and  W 284 
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PLATE   XX. 

PACK 

Fig.  1.  Granatocrinus  cornutus,  M.  and  W 27H 

Side  Yiew,  without  the  arms  and  column. 

Fig.  2.  PLATYCRINU8  Prattenanus,  M.  and  W 2()4 

Side  view  of  body  and  arms. 

Fig.  3.  Platycrinus  plenus,  M.  and  W 2U7 

Showing  bodj  and  arms,  with  a  portion  of  the  column. 

Fig.  4.  Taxocrinus  semiovatus,  M.  and  W 272 

4  a.     View  of'a  specimen,  with  arms  and  column  attached. 

4  b.     Enlargement  of  one  raj  of  same  to  the  second  bifurcation. 

Fig.  5.  Productus  8CITULU8,  M.  and  W 280 

5  a.  Profile  view  (striae  too  coarse). 
5  b.  Enlargement  of  striae. 
5  c.  Ventral 


[  view.  )  _,    . 

>  Striae  too 
'lew.     3 


.    ,  _  .  . —  coarse. 

5  a.  Front  view. 

Fig.  6.  NucuLANA  cuRTA,  M.  and  W 283 

6  a.  View  of  left  valve. 

6  b.  Surface  striae,  enlarged. 

Fig.  7.  YoLDiA?  LEVI8TRIATA,  M.  and  W 282 

7  a.  Left  side  view. 

7  b.  Enlarged  surface  markings. 

Fig.  8.  Orthoceras  expansum,  M.  and  W 286 

8  a.  Side  view  of  a  specimen,  somewhat  flattened  bj  pressure  at  larger  end. 
8  b.  Section  showing  the  expanded  character  of  the  siphuncle  between  the 

septa. 

8  e.  Section  of  the  small  end,  showing  the  position  of  the  siphuncle. 
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PAGE 
Fig.  1.  POLTPOBA  GBAOILIB,   PrOUt 422 

1.  Natural  size. 

1  a.     Enlargement  of  poriferous  side. 

Fig.  2.  Ctolopora  dibooidra,  Prout    (8ee  also,  pi.  xxii,  tig.  10,  10  a). .  .420 

2.  Side  view  of  a  specimen,  natural  size,  covered  by  the  sole  or  epitheca 

of  the  under  side. 

2  a.     Enlargement  of  poriferous  surface,  as  shown  by  removal  of  a  portion  of 

the  sole. 

PoLYPOBA.  Halliaka,  Prout 421 

View  of  poriferous  side,  natural  size. 

Same,  magnified. 

Enlargement  of  the  opposite  side^ 

Ctoloposa  polymobpha,  Prout 421 

Non-poriferous  side,  natural  size. 
Same,  magnified. 
Poriferous  side,  magnified. 

POLYPOBA  HAMILT0NBN8IS,    PrOUt 423 

View  of  under  side,  natural  size. 

.Magnified  view  of  opposite  side,  showing  the  pores. 


Fig. 

4. 

4. 

4  a. 

4  6. 

¥\g. 

5. 

5. 

f)  a. 

5  b. 
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Fig.     1.  CkHBOIHlUM  WOBTHEHI,  PrOUt 412 

View  of  specimen,  natural  size. 

Enlargement  of  a  part  of  surface,  so  as  to  show  one  of  the  dimples  and 
the  pores. 

COSOIKITTM  KLKOAKB,  PrOUt 41 3 

Poriferous  side,  natural  size. 

One  of  the  dimples  with  the  surrounding  pores,  magnified. 

Coeonrmif  pLxmoflnif,  Prout 414 

Specimen  showing  the  poriferous  surface,  natural  size. 
Opposite  side,  showing  the  cup-shaped  cayities,  natural  size. 
One  of  the  dimples  and  the  pores,  magnified. 

COSOIKIXTM  MiOHSLINIA.  PrOUt 414 

Specimen  showing  the  poriferous  side,  natural  size. 
One  of  the  cup-like  cavities,  enlarged,  showing  the  dimples  and  the 
surrounding  pores. 

CoSOINITTlf  8AGBNKLLA,  PrOUt 415 

Specimen,  natural  size,  showing  the  cup-shaped  cavities  and  surface    - 
pores. 
5  a.     One  of  the  surface  cavities,  enlarged,  so  as  to  show  the  dimples  and 
pores. 

Ck>80iNinM  TUBEBOULATUM,  Pront 415 

Specimen  showing  the  dimples  and  pores,  natural  size. 

CoeOINIUM  A1TKB1A,  PfOUt 416 

Poriferous  surface,  natural  size. 

One  of  the  star-shaped  dimples,  and  surrounding  pores,  magnified. 

COSOIKIUM  KSOHABKNBS,  PrOUt 416 

Poriferous  surface,  natural  size. 
I  8  a.     One  of  the  dimples,  with  the  pores,  magnified. 

■ 

j  Fig.    9.  Ctoix)pora  FUNOiA,  Pront. 419 

9.        Specimen  showing  the  under  side,  natural  size. 
;  9  a.     Surface  striae  of  same. 

Pores  on  opposite  side,  somewhat  magnified. 

Ctolopoba  DiBOOiDKA,  Pfout    (Scc  also,  pi.  xxi,  fig.  2,  2  ft.) 420 

Under  side  of  a  specimen,  natural  size. 

Enlarged  surface  of  same,  showing  the  appearance  of  the  bases  of  the 
pores,  as  seen  through  the  epitheca. 
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PLATE  XXIII. 

PAGK 

Fig.  1.  Ptkbotoobinus  orbstbrbnbib,  M.  and  W 292 

1  a.     View  of  a  specimen  with  arms  attached  (somewhat  flattened  by  pres- 
sure), showing  base. 
1  b.     Anterior  riew  of  the  body,  consisting  of  the  basal  and  first  and  second 
radial  pieces,  together  with  the  secondary  radial  and  first  brachial 
pieces. 

1  c.     Anal  view  of  the  same,  without  the  arms. 

Fig.  2.  PTBBOTooBiinTs  0SAS6U8,  M.  and  W 290 

2  a.     Specimen  with  the  arms  attached,  showing  the  base  and  posterior  side. 

2  6.     Posterior  side  view  of  the  body  of  same,  without  the  arms. 

Fig.  3.  AsoHiBooiDABis  MU0B0NATV8,  M.  and  W 295 

3  a.     One  of  the  primary  spines,  natural  size. 

3  b.     Enlargement  of  the  fine  surface  striae  of  the  same. 

3  c.     One  of  the  interambulacral  plates. 

Fig.  4.  PRODTJOTUS  PABVU8,  M.  and  W 297 

4  a.  Profile  view. 

4  b.  Section  showing  the  curve  of  the  two  valves'. 

4  c.  View  of  dorsal  side. 

4  d.  Ventral  view. 

4  e.  Enlarged  surface  markings. 

Fig.  5.  Spibifxb  glabeb  var.  ooisTBAcmra,  M.  and  W 298 

5  a.     Dorsal  view,  showing  foramen  and  very  small  area. 

5  b.     Profile  lateral  view. 

Fig.  6.  SoHizoDUS  0HB8TBBBNBI8,  M.  and  W 301 

6  a.     Anterior  view  of  a  cast,  showing  the  anterior  musculur  impressions. 

6  6.     Lateral  view  of  the  same. 

Fig.  7.  Mtalina  angulata,  M.  and  W 300 

7  a.     Anterior  view,  showing  the  broad,  flattened  surface  formed  by  the  in- 

flection of  the  anterior  margins  of  the  valves. 
7  b.     Side  view. 
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Fig.  1.  Plbubotomabia  oukstebbnbw,  M.  and  W 30 

1  a.  Side  view,  showing  the  form  of  the  aperture,  spire,  etc. 

1  6.  View  of  the  opposite  side. 

1  e.  Enlargement  of  surface  markings. 

Fig.  2.      Btbapabollus  planodobsatub,  M.  and  W SO 

2  a.  Yiew  of  upper  side. 

2  6.  Outline  profile,  showing  the  form  of  the  aperture,  spire,  etc. 

2  c.  Under  side  of  a  smaller  specimen,  showing  the  umbilicus. 

Fig.  8.  Orthoobbas  ANNULATo-ooerATUM,  M.  and  W 30 

3  a.  Side  view  of  an  imperfect  specimen. 

3  6.  Dorsal  or  ventral  view  of  the  same. 

Fig.  4.  Kautilub  ohestbbbnsib,  M.  and  W 30 

4  a.  Dorsal  view. 

4  6.  Side  view,  showing  the  size  of  the  umbilicus  in  the  cast. 

Fig.  6.  Nautilus  globatus,  Sowerby  t 80 

5  a.  Lateral  view,  showing  the  size  of  the  umbilicus  in  the  cast. 

5  b.  Dorsal  view,  showing  the  outline  of  the  lip,  the  sinus  of  which  is  not 
quite  deep  enough  in  the  engraving. 
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PLATE    XXVI. 

Fig.     1.  CYATHOCBINUSf  8ANOAMONEN8IS^  M.  and  W 310 

1  a.  View  of  anal  or  posterior  side  of  the  body,  withont  the  arms. 

1  b.  View  of  under  side  of  same. 

Fig.  2.       Zkacrinus?  crassus,  M.  and  W 314 

2  a.  Posterior  yiew  of  bodj  to  the  top  of  second  radial  pieces. 

2  6.  View  of  ander  side  of  same. 

Fig.   3.  Zeaorinus  discus,  M.  and  W 312 

3  a.  Under  side  of  body. 

3  6.  Posterior  side  of  same  to  the  top  of  first  radials. 

Fig.    4.  Productus  nanus,  M.  and  W 320 

4  a.  Ventral  Tiew. 
4  6.  View  of  front. 
4  e.  Lateral  yiew. 

4  </.  Enlargement  of  costae  on  front. 

Fig.    6.  AVIOULOPBCTBN  PELLUCIDUS,  M.  and  \V 327 

5  a.  Left  yalye. 

6  6.  Enlarged  surface  markings. 

Fig.    6.  AvicuLOPECTEN  CoxANUS,  M.  and  W .326 

6  a.  Left  yalve. 

6  6.  Enlarged  surface  markings  of  same. 

Fig.    7.  AviCULOPECTEN  INTERLINEATU8,  M.  and  W 329 

*l  a.  View  of  left  yalve. 

6  6.  Surface  markings,  enlarged. 

Fig    8.  AviCULOPECTEN  KoNiNCKii,  M.  and  W 328 

8  a.  View  of  right  yalye.    (Costae  slightly  too  large  and  too  distant,  in  the 

engraying.) 

Fig.    9.  Mtalina  RECURVIR08TRIS,  M.  and  W 344 

9  a.  View  of  outside  of  left  yalye,  showing  the  imbricating  lamellae  of  growth . 
9  6.  Inside  of  same,  showing  the  muscular  impression,  cardinal  area,  etc. 

9  e.  Anterior  yiew  of  the  two  yalves  united,  showing  their  slightly  differ- 
ent convexity,  small  byssal  opening,  unequal  beaks,  etc. 

Fig.    9*.  Streblopteria  tenuilineatus,  M.  and  W .334 

9  a.  Right  valve. 

9  b.  Enlargement  of  the  very  fine  striae. 

Fig.  10.  SOLENOMYA  RADIATA,  M.  and  W 349 

10  a.  Dorsal  view. 

10  6.  Side  view  of  partly  exfoliated  specimen. 

*  The  flgures  here  alladed  to  are  on  the  left  lower  comer  of  the  plate.    Bt  an  oversight,  !n  chauiripp 
flfCiirea  fhmi  one  plate  to  another,  two  ^pedes  were  onmbcred  nine  on  ibis  plate. 


■miiJiiisiiHi^L  smsTm  iiyjiajnujs 


^ 


^a 


m 


1  ... 


:j 


PLATE   XXVII.* 


Pig.    1.  Mtalina  bwallovi,  McC 341 

1.  Side  view. 

)  a.  Donsl  T[eir  of  kd  tnleTnal  oet. 

1  b.  Dors&l  view  of  snolher  Bpecimen. 

1  e.  Side  Tiew  of  same. 

1  d.  Surface  Btris  of  same. 

Fig.    2.  Pleubophorub  subcobtatus,  M.  aod  W 347 

2.  Side  vievi  of  an  iDternal  cast,  shoiring  the  muacdlar  and  pallial  impreg- 

aiona,  as  well  as  the  impresBioD  of  the  long  posterior  hiDge  lootb. 

2  a.     Doradl  view  of  the  same. 

Fig.     3.  MTALINA  MBL1N1F0RMI8,  M.  &Dd  W 343 

Sideviewof  an  iDteroal cast,  showing muacalaraod  pallial  imprcMiong. 

Fig.     4-B.  AVICtLOl-ECTEN  OCCIDENTALI8,  Shum? '. 331 

t.        Internal  cast  of  a  right  valve,  showing  the  mascolar  scar,  deep  bjissBt 

sinua,  and  the  impreslion  of  the  cardinal  area. 
B.        Internal  cast  of  left  valve.    (CostEe  oat  well  represented  in  engraving . ) 
B  a.     Surface  marking  of  left  valve  slighJy  enlarged. 

Fig.    6.  Edmondia  unio.niformis,  Phillips? 34l) 

S.        Dorsal  view  of  an  internal  cast. 

e  a.     Dorsal  view  of  a  left  valve  of  another  epccimen,  showing  the  impres- 
sion of  the  cartilage  attachment. 
6  b.     Side  view  of  same. 

Fig.   7.  ScHizoDus ,  (Sp?) 345 

Side  view  of  an  imperfect  internal  cast. 
Fig.    8.  TuRRiTELLA?  Stevbnsana,  M.  ftod  W 3»i 

8.  Side  view  enlarged.    (Natural  eise  shown  b;  the  line  at  its  side.) 

8  a.     Bod  J  and  succeeding  nhorl,  considerabl;  enlarged,  to  shoo  the  sur- 

face markings. 
Fig.    9,  Allorisma,  (Sp.  nndt.) 350 

9.  Dorsal  view  of  internal  cast. 

9  a.     Side  view  of  same. 

Fig.  10,  Macrocueilus,  (undt.) 372 

View  of  internal  cast. 
Fig.  11.  Pterinea  (Monopterta)  qibbosa,  M.  and  W 340 

11.  View  of  internal  cast  Ipfl  valve. 

II  a.     Anterior  vien  of  internal  cast  of  right  valve,  showing  the  lunte. 

11  b.     Side  view  of  the  last. 

Fig.  12-14.  EuMiCROTis  Hawni  var.  siNUATA,  M.  aod  W 338 

12.  Anterior  view  of  internal  cast  of  a  left  valve. 

12  a.     Side  view  of  same,  showing  the  sinuous  anterior  margin. 
12  b.     Surface  markings  of  left  valve, 

13.  Internal  cast  of  a  right  valve,  showing  the  deep  bjsial  sinus  and  mus- 

cular fcar;  also,  the  beak  of  the  left  valve  rising  above,  with  the 
cast  of  tbe  cartilage  pit  bencatb  it. 

14.  A  cast  of  another  left  valve,  differing  somewhat  in  form  from  fig.  12b. 

*  The  hJuUs  fliTnred  on  tlili  plate  ue  plac«d  together,  becan«  the;  are  all  iwodued  In  a  bed  un« 
•appowd  to  b«  probabl;  ot  PermlaD  ase. 
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PLATE   XXVIII. 


Fig.    1.  Pleurotomaria  Brazoensis,  Shumard? 35 

1  a.  Side  view,  a  little  enlarged,  showing  aperture. 

1  6.  Opposite  side  of  same. 

1  c.  Natural  size. 

1  d.  Enlarged  diagram  of  surface  markings. 

Fig.    2.  Pleurotomaria  granulo-striata,  M.  and  W 35i 

2  a.  Side  view,  enlarged,  showing  the  aperture. 
2  6.  Opposite  side  of  same. 

2  e.  Natural  size. 

2  d.  Enlarged  diagram  of  surface  markings. 

Fig.    3.  Pleuroto>iaria  tenuicincta,  M.  and  W 351 

3  a.  Side  view,  enlarged. 

3  b.  Opposite  side  of  same,  showing  (imperfectly)  the  aperture. 

3  c.  Natural  size. 

3  d.  Enlarged  diagram  of  surface  markings. 

Fig.   4.  Pleurotomaria  subsinuata,  M.  and  W 35! 

4  a.  Side  view,  enlarged,  showing  the  aperture. 
4  b.  View  of  the  opposite  side  of  the  same. 

4  e.  Enlarged  diagram  of  surface  markings. 

4  d.  Natural  size. 

Fig.    5.  Pleurotomaria  speciosa,  M.  and  W 35 

5  a.  Side  view,  natural  size. 
5  b.  Opposite  view  of  same. 

5  c.  Enlarged  diagram,  showing  the  surface  markings. 

Fig.    6.  Pleurotomaria  subconstricta,  M.  and  W 35 

6  a.  Side  view,  magnified,  and  showing  the  aperture. 
6  b.  Opposite  side  of  same. 

6  e.  Natural  size. 

6  d.  Diagram,  enlarged,  showing  the  surface  markings,  spiral  band,  etc. 

Fig.   7.  Pleurotomaria  Pratteni,  M.  and  W 35 

7  a.  Side  view,  enlarged,  showing  the  aperture  and  the  sinus  in  the  lip. 
7  b.  Opposite  side. 

7  e.  Natural  size. 

7  d.  Enlaiged  diagram  of  surface  markings. 

Fig.   8.  Pleurotomaria  turbiniformis,  M.  and  W 35 

8  a.  Side  view,  natural  size. 
8  b.  Opposite  view  of  same. 

8  c.  Diagram  showing  enlarged  surface  markings. 

Fig.   9.  Pleurotomaria  scitula,  M.  aad  W 35 

9  a.  Side  view,  enlarged,  showing  the  aperture. 
9  6.  Opposite  view  of  same. 

9  e.  Diagram  showing  surface  markings  and  spiral  band. 

9  d.  Natural  size. 

Fig.  10.*  Pleurotomaria  subscalaris,  M.  and  W 3( 

10  a.  Side  view. 

10  b.  View  of  opposite  side,  both  natural  size. 

*  The  error  in  the  nambering  of  the  figurefl  of  thia  speciet,  mentioned  on  p,  SCO  of  the  text,  waa  all 
H-ards  corrected  on  the  plate. 
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Fig.    1.  Pleurotomaria  Brazoensis,  Shamard? 35^ 

1  a.  Side  view,  a  little  enlarged,  showing  aperture. 

1  6.  Opposite  side  of  same. 

1  e.  Natural  size. 

1  d.  Enlarged  diagram  of  surface  markings. 

Fig.   2.  Pleurotomaria  granulo-striata,  M.  and  W 35( 

2  a.  Side  view,  enlarged,  showing  the  aperture. 
2  b.  Opposite  side  of  same. 

2  c.  Natural  size. 

2  d.  Enlarged  diagram  of  surface  markings. 

Fig.    3.  Pleuroto^iaria  tenuicincta,  M.  and  W 35' 

3  a.  Side  view,  enlarged. 

3  b.  Opposite  side  of  same,  showing  (imperfectly)  the  aperture. 

3  c.  Natural  size. 

3  d.  Enlarged  diagram  of  surface  markings. 

Fig.   4.  Pleurotomaria  subsinuata,  M.  and  W 35^ 

4  a.  Side  view,  enlarged,  showing  the  aperture. 
4  b.  View  of  the  opposite  side  of  the  same. 

4  c.  Enlarged  diagram  of  surface  markings. 

4  d.  Natural  size. 

Fig.   5.  Pleurotomaria  speciosa,  M.  and  W 35S 

5  a.  Side  view,  natural  size. 
5  6.  Opposite  view  of  same. 

5  e.  Enlarged  diagram,  showing  the  surface  markings. 

Fig.    6.  Pleurotomaria  subconstricta,  M.  and  W 351 

6  a.  Side  view,  magnified,  and  showing  the  aperture. 
6  b.  Opposite  side  of  same. 

6  c.  Natural  size. 

6  d.  Diagram,  enlarged,  showing  the  surface  markings,  spiral  band,  etc. 

Fig.   7.  Pleurotomaria  Pratteni,  M.  and  W 357 

7  a.  Side  view,  enlarged,  showing  the  aperture  and  the  sinus  in  the  lip. 
*I  b.  Opposite  side. 

7  c.  Natural  size. 

7  d.  Enlaiged  diagram  of  surface  markings. 

Fig.    8.  Pleurotomaria  turbiniformis,  M.  and  W 359 

8  a.  Side  view,  natural  size. 
8  b.  Opposite  view  of  same. 

8  c.  Diagram  showing  enlarged  surface  markings. 

Fig.    9.  Pleurotomaria  scitula,  M.  aad  W 353 

9  a.  Side  view,  enlarged,  showing  the  aperture. 
9  b.  Opposite  view  of  same. 

9  e.  Diagram  showing  surface  markings  and  spiral  band. 

9  d.  Natural  size. 

Fig.  10.*  Pleurotomaria  subscalaris,  M.  and  W 360 

10  a.  Side  view. 

10  b.  View  of  opposite  side,  both  natural  size. 

*  The  error  in  the  nnmbering  of  the  flgnres  of  thla  spedef,  mentioned  on  p.  8€0  of  the  text,  WM  after- 
wards corrected  on  the  plate. 
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Fig.  1.  Stbapaboli.ub  iTuiuci.Tiia,  H.  aod  W 31 

I  a.     View  oftbe  umbilicus  and  undiiraide. 

1  b.     Hide  view,  ahowiug  the  elevation  of  tbe  ipire. 

1  c.     View  of  upppr  aide. 

Mg.  a,  CTETOOBBis)  niLATATUM,  M.  and  W 3i 

A  specimen  imperfect  at  bolb  eitreinities.  with  a  portion  of  the  abell 
removed  go  KB  to  abow  the  septa. 
Pig.  3.  NAOTiLns  eABo&MONaNBis,  H.  kDd  W 31 

^1  a.     VeDtr*!  side  of  iDternnl  cusl  of  about  half  of  one  roiutioD. 

.1  b.     Side  view  of  the  same. 

3  e.     SectioQ  showing  the  outline  of  the  whoria  tad   the   pOBition   t>(  the 

Fig.  4.  Nautilub  PLANoBBiroBHts,  M.  and  W sf 

4  a.     Side  view  of  an  imperfect  cast,  with  the  e;iteriial  shell  removed  so  as  to 

show  the  septa. 
*  b.     Profile  Tiew,  in  outline,  of  same. 
4  c.     Section  showing  Ibe  outline  of  the  outer  whorl,  tbe  Ihickiiesa  of  the 

shell,  and  the  size  and  position  of  the  sipbuucle. 


PLATE    XXX. 


Vig.  1.  CVRTOCIBAS  CURTUM,  M.  wd  W 388 

1  0.     Side  view  of  apecimeD  wilh  the  Bintller  eitremily  broken  uwftj,  rhcw- 

ing  the  krching  of  the  iDrfftce  striB  knd  lip,  ■»  welt  LS  the  po?itiOD 
of  the  liphanct*  M  9. 
Fig.  2.  GONIATITBB  OLOBCLOSUH,  M.  and  W 390 

2  a.     Dortft]  iide,  of  mD  intenial  caat,  ahowing  the  iiepta. 
'2  b,     LAternl  view. 

1  f.     DisgrKm  of  ooe  of  the  septa. 
Fig.  S.  GOMIATITES  IOWENBI8,  M.  ftod  W 392 

3  a.     Siile  view  of  BD  iateroal  cast,  ahowiog  the  aepta, 
3  b.     Profile  oDiline  of  *ame. 

3  c.     DlagrniD  of  the  lobes  and  aaddlo  of  a  aeptum,  near  Datum',  ii^c. 
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PLATE  XXXI.. 

Fig.   1.  PLKiJMtiiniAiELA.r  njiODA,  IL  «id  W.. ^..3i(l 

1  «.    Side  Tiew,  ibowing  Hm  Ibra  «f  Ifaa  apituf. 

1  &.    Opposite  Tiew. 

Fig.   2.  Natioopsu  hodosa,  M.  mud  W S6tf 

2  A.    Side  Tiew. 

2  b.    OppMlte  Tiew,  ilwwi^^fce  aportcre  wilk  tke  lip  pertlj  bnkee. 

Fig.    3.  NaTIOOPSIB  HOD06A  ror.  HoLIlBATTy  M.  ftod  W 367 

3  e.    Side  Ttew,  ihowing  the  aperture  and  flattened  coTomella. 

3  ^.     View  of  opposite  side. 

Fig.    4.  NATICOPgIB  JUJLSA^  M.  Hid  W ....M5 

4  a.     Side  Tiew,  enlarged. 

4  b.    View  of  opposite  side,  showing  the  aperture,  which   it  too  mach 
rounded  within  aboTe,  in  the  engraTing. 

4  «.     Natvral  sixe. 

Fig.   5.  MACROCHKiLrB  jiSDtALiB,  M.  and  W 370 

5  a.     Side  Tiew,  natural  sixe. 

5  b.     View  of  opposite  side,  showing  the  aperture  and  transTerse  stris  on 

the  thickened  inner  Vp.  (The  eafauMlla.  aaJ  iaaer  Up  aboTe  it,  are 
shaded  so  as  to  appear  too  M«ch  aa  if  ftattmed  on  a  plaae.) 

Fig.    6.  MACROCHKILirB  IHTKBCALASIS,  M.  mnd  W 371 

6  a.     Side  Tiew.  natural  sixe. 

6  6.     View  of  opposite  side,  showing  aperture. 

Fig.    7.  P0LYPHBMOP8I8  PSRACUTA,  M.  and  W 375 

7  a.     Side  Tiew. 

7  b.     Opposite  Tiew.  showing  the  aperture,  with  the  lip  broken.    (The  broken 

outer  lip,  which  was  merelj  restored  in  outline,  is  made  to  appear 
unnaturaUy  thickened  below,  bj  the  shading  in  the  engraTing;  and 
the  inner  lip  is  carried  too  far  up.) 

Fig.    S.  P0LYPHEMOP8I8  INO&NATA,  M.  and  W .374 

8  a.     Side  Tiew.  enlarged,  showing  the  aperture,  with  the  lip  broken. 
8  b.     Opposite  view. 

8  e.     Natural  size. 

Fig.    9.  P0LYPHBMOP8I8  NiTiDCLA,  M.  and  W uJ74 

9  a.     Side  Tiew,  showing  the  aperture,  with  lip  broken. 
9  b.     View  of  opposite  side. 

Fig.  10.  LoxoNEMA  sciTULA,  M.  and  W .377 

10  a.     Side  Tiew,  enlarged,  showing  the  aperture. 
10  b.     View  of  opposite  side. 

10  e.     Xatural  size. 

Fig.  11.  LoxoNEMA  RUG08A,  M.  and  W ITS 

11a.  Enlarged  side  view. 

11  6.  Opposite  side  of  same,  showing  aperture,  with  lip  somtwh&t  broken, 
lie.  Natural  size. 
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ANTHmACKBPS  TTFU8,  M.  asd  W 4M 

View  of  an  impreMioB  of  tke  fooU  left  ia  a  eoBcrelioa :  ■ 
As  tnlmrgtrntml  of  the  fame. 

Bkllinitevs  DAMiB,  M.  mad  W 

View  of  an  ioteroAl  caet  of  a  aemrlj  entire  •pecimcAy  witk  the  teboa  aaA 
■ome  of  the  posterior  mArgia  restored. 

Ao  outline  profile  Tiew  of  the  lABe,  ia  which  the  projertiag  appeal egei 
of  the  posterior  side  of  the  cephmlo-thoraz^  emd  of  the  sixth  scfcmt 
of  the  thorax,  are  also  restored  in  dotted  Uses. 

PALiBOCAMPA  AKTHRAX,  M.  and  W 410 

Tiew  of  the  fossil,  nataral  sise,  as  seen  is  a  split  coacretioa. 

ANTHBAPALiBMON  O&ACILISy  M.  and  W 407 

View  of  an  inpressioa,  and  some  remainiag  parts  of  the  fossil,  as 
ia  a  coacretioa,  the  caadal  appeadages  beiag  restored  ia  oatliae. 

Eolarged  oatUoe,  to  show  the  serratioas  of  the  anterior  lateral  Bar| 
of  the  carapace. 

An  enUrgemeat  of  the  three  joiats  of  the  pedaacle,  aad  a  portion  of 
the  flagellooi,  of  oae  of  the  aateaac. 

A  poFtioa  of  the  flagellam,  coasiderablj  ealarged,  to  show  its  ssinote 
segments. 

PALiBOCABis  TTPU8,  M.  and  W 405 

View  of  a  aearlj  eatire  specimea,  with  the  telsoa  and  stjlets  restored. 

Another  specimen,  consisting  of  the  bodj  and  caadal  appendages  with- 
out the  legs  and  bead. 

One  of  the  small  natatorj  abdominal  appendages  firom  fig.  5,  enlarged. 

Telson  (incomplete  at  the  extremitj)  enlarged  so  as  to  show  the  minnte 
marginal  sit«. 

Enlarged  oatline  of  the  telson,.  stjlets,  and  two  of  the  abdoaiinal  s^- 
ments — from  5  a. 

AcANTHOTELSOic  Stimpsoni,  M.  and  W 401 

A  side  Tiew  of  a  nearlj  entire  specimen,  as  seen  Ijing  in  the  concretion. 
It  wants  the  antenDSi,  some  portions  of  the  legs,  and  the  natatory 
abdominal  appendages,  and  shows  but  one  diTision  of  one  of  the 
stylets,  with  the  similarly  formed  telson  aboTs. 

Another  specimea,  showing  the  antennae. 

Oatline  restoration  of  the  telson,  stylets  and  two  of  the  abdominal  seg- 
ments, as  they  must  appear  if  the  second  or  last  joints  of  the  stylets 
are  not  double.    (Kniarged  about  2  diameters.) 

Another  restoration  of  the  same  parts,  as  they  must  appear  if  the  last 
joints  of  the  stylets  are  double,  as  we  have  reason  to  belicTe  is  the 
case. 

One  of  the  thoracic  leg^,  enlarged  in  outline,  as  it  appears  to  be,  though 
its  extremity  may  not  be  complete. 

Enlarged  outline  of  one  of  the  anterior  legs,  showing  the  setae  on  two  of 
the  joints.  The  last  joint  of  this  leg  appears  to  terminate  in  a  pointed 
dactylus,  but  this  may  not  be  the  case. 

The  telson,  still  farther  enlarged,  to  show  the  two  sets  of  marginal  setse. 

AcANTHOTKLSON  iN^EQUALis,  M.  and  W 403 

View  of  specimen  showing  the  head,  antennae  and  body,  with  fragments 
of  the  legs,  but  wanting  the  stylets  and  a  poition  of  the  telson. 

Amphibamus  qrandiceps,  Cope 135 

Representing  a  nearly  entire  skeleton,  as  seen  in  the  half  of  a  concretion ; 
enlarged  2  diameters. 
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PLATE    XXXIII. 

NeUHOPTBRIS  RARINERVI8,  Bunb 

EoUrgeit  le&Bett  of  the  tnae,  ahawing  ncrvalioD. 

Branch  of  the  »me,  with  a  termla&I  pinnule. 

I.argF  leaflets  of  the  same  specici,  funaerly  pitted  ii 

Cficlopttrii  or  Ntphrcptrrif. 
Veialete  of  the  same,  enlarged 
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PLATE  XXXIV. 

Fig.  1.  NEDBOPTKRia  RARINE&V18,  Bnob 4 

A  variet;  with  close  Teins  *nd  narrow  leafieu. 

1  a.  BuUrgcd  leaflet  at  the  same,  ihowing  aertation. 
Pig.  2.  Hyhenofhtllitu  pinnatifidds,  Spec,  dot 4: 

3  a.  Enlarged  leaflet  at  the  •ame,  showing  ncrration. 
Fig.  3.  Htmknophyllitbs  bpinosvs,  Oopp 4 

3  «.    Enlarged  leaflet  of  the  lame,  showing  Derrativn, 
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PLATE    XXXV. 


Fig.  1-2.  PlGOPTKBIB  CALL08A,  Sp.  HOT 

BranchaB  or  piman. 

la,  ia.  BaUrged  leafleti  of  tht  Mine,  ibowiac  nerntioD. 

Fig.  6-10.  Nkuhoptkrib  hiesuta,  Leqx 

6.  A  Bm&ll  leftfiet. 

T.  LeikBetoftha  iftme  speaiei,  pftlm»tely  divided. 

S,  9,  10.  Lkrge  leaflet*  (Ofclepiirii)  of  i«me  ipeciei. 


igSafyigltiBJBBSa.  S"fl3-f 7^5"  i^  "SiiLSiiU'SS 


PLATE    XXXVI. 

Fig.  1.  OooNTOPTEBiB  WoftTHEMi,  Spec.  nov. 432 

1  b,  Knhirged  leaflet  of  the  same,  showiog  nerTHtiun. 

Kir.  2.  Odontoptehib  .cqualis,  Spec.  nov..,. 434 

>"ig.  3.  Odontoptbris  suBCttNEATAf  Bunb 433 

Fi(?.  4.  Nevroitebib  Eveni,  Spec.  noT 430 

Fi;r.  .")■  NfiURorrERis  PAcayDERMA,  Spec,  nov 430  , 

Ki<;.  l>.  Lepidophvlluu  auriculatxim,  Spee.  dov... 437 
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PLATE  XXXVIL 


Fig.  1. 

Fig.  2. 
Pig.  3. 
Fig.  4. 

4  A)  4  b. 


NkURopTERis  VEBBBNifiFOLiA,  Spec.  noT 431 

Neuropteris  inflata,  Spec,  nov 431 

LYCOPODITBS  ASTEROPHVLLIT^FOLltJS)  Spec.  ROV 447 

ALETHOPTERI8  8TELLATA,  Spec.  DOV 440 

Enlarged  leaflet  and  eporange  of  the  8ame» 
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PLATE   XXXVIII. 


Fig  1.  Callipteeis  siiluvaxti,  !^ 

AHMOMD,  Gopp 

1  a.  Leaflet  of  Calliplfrit  tvUiTonlii.  eDlarged 
Fig.  2  to  5.  Odontoptbbib  heterophylla, 

2  a,  ia.           Enlarged  leaflets  of  the  »ine,  ghowing  n 
Fig.  6,  6(1,  till.  GvBOMiCBS  AMMONis,  Gopp 

Knlnrged  10  dismeterB. 


Fig.  1. 

Fig.  2-4. 

Fig.  5-ti. 

ia,  c 

Fig.  7. 

Fig.  H. 

Fig.  9. 

PLATE    XXXIX. 

HVMENOPItri.lITKS  ALATUS,  Bl^t 

Alkthoptkris  c&inulata,  Gopp 

i:6PHBNOPTXRI8  aiQIDA?  BrgC 

KnUrged  leafleU  of  tbe  B(.mu. 

HTMZNOPHTLIilTBS  ClASKEI,  fiptC.  QOV... 

SBLAOiNtTES  CRA8SU8,  Spec,  nov 

Htiohakia  ViVbnii,  Spec,  nov 


>■"  (Coal  MedBures)  "• 


PLATE    XL. 


Kip.  1-4,  Ai,KTH«PTltlim  MASMiM/ixis.  Spet.  noT... 

la,  ita.     KnhirifCil  Iciitlfl*,  Mhowintt  nrrviiiioii. 
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PLATE  XLI. 


Fig.  I.  Lbpidophlotob  oboordatum,  Spec,  dot 41 

la,  li.    RDUrged  icklei  of  tba  Mme. 

3.  Prob&bly  ths  at.mt  speciei;  •  tpecimCD  with  sckn,  aad  deprived  of 

1«.  Bolargcd  icar  of  (ig.  3. 

Fig.  3.  il^KLAOtNITBB   VH0INNATU8,  Sp«C.  BOT. 4- 

Pig.  4.  SPBIHOPTBRie  PAUPKBOULA,  Speo.  DOT 4! 

ia.  EoUrged  tcaflet  of  the  Bkme,  ihowiag  Qerratioii. 
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PLATE   XLIl. 


Fig.  1-5.  Hkiim.akia  monostioma,  Spec.  ■ 

And  Tkrinaa  •ppaiirancct  of  the  iriiri  on  < 
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PLATK    XLIII 


Vig.   1.  SlOILLARIA  MRNARDI,  Brgt.. 

Wilhscnrolubrauch. 


PLATE    XLIV. 

Fig.  1-3.  I.F.MnoDENDBON  ftBSCURrM,  fiycc.  nov 

Viirinii*  uppciiranres  of  bark,  according  to  ape. 

Fi([.  4-6.  J-Bi'inonitsimoN  Wortheni,  Spec,  nov 

Fig  6.  LRPinnDENDRnN  turbisatum,  .Spec.  nov.. 

Fig.  7.  l.EPinollKNIIRON  COSTATtM,  PpCC.  OOV 
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PLATE   XLV. 


Fif:.  1-4.  liEPIDOSTBOBUB  I'RINCKPli,  Spec.  POV 

(Twu-thirda  of  oatarnl  liit.) 
2-:'!.     Cross  sectioD  of  Ibe  BBme,  Bhowiag  the  pnsitloD  of  [lir  spornngr-l 

ing  axis,  and  of  the  upraised  blades, 
4.         PeA'iKtl  oFth«  Bporange  and  its  b1ad«,  or  Ltpidopki/llum  printi^t. 
Fig.  5.  Lrpidodendron  simplex.  Spec,  nov 

Pig.    6   7.      L«av«s  o(  L^iindrndran. 
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PLATE   XLVI. 


Pig.  1.  l.EPIDODINDHOK  RADICANS,  SpeO.  DO 

Pig.  2.  Garpolithis  uuLTiSTSiATVsf  Steri 

Fig.  3.  Tbioonocarpum  JuacANti,  Spec,  noi 

Fig.  4.  Garpolithes  Jackbonenbib,  Spec,  i 

Fig.  5.  Carpolithes  cibtula,  Spoo.  dot.... 

Fig.  6.  Tbioonocarpith  kobtellatoh,  Sp» 

Fig.  T.  Carpolitrcs  fasoiculatus,  Spec,  n 
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PLATE    XLVII. 


Fir.  1.  Meiiapiiytu M  pbotuberans,  Spec,  i 

(Unc-lhirtl  ornntural  size.) 
::.     Two  scan  oT  ihc  aumc;  uutural  size. 


•  irr.nnrs.  .    Siil-CiirhimircrHUS   '  PD»»ii.  n 


PLATE    XLVIir. 

MftiAPiiVTUM  McLavi.  Specnov 
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PLATE   XLIX. 


Fig.  1.  CAUi.oiTERia  iNSKiMS,  Spei'.  nov 

Fig;.  2.  IjEPIDOKENDRUN   DirLOXEUIOIUEg,  \.in 
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